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A Question of A NOTE from Prof. W. A. Anthony 
Priority. calls our attention to the fact that the 
alternating current motor devised by Mr. Van Depoele. 
and described in our issue of Aug. 16, is very closely similar 
to a motor patented two years ago by Professor Anthony in 
vompany with two coadjutors. An examination of the 
patent in question shows indeed a striking resemblance in 
the general construction employed. It seems to be one of 
those instances where two inventors, working to accomplish 
the same end, have selected means remarkably alike. The 
same thing has often happened before in the course of elec- 
trical invention, and is likely often to occur again. The 
number of really dissimilar forms of dynamo-electric 
machines is comparatively limited, and almost any machine 
of to-day will be found to have a more or less closely simi- 
lar prototype dating back anywhere from one to fifty 5 ears. 
We feel it our duty, however, to call attention to this note 
from Professor Anthony, as he seems to be entifled to 
credit in the matter. 


Two Interesting WE give this week a brief account 
Papers. of the electrical papers read at the 
Indianapolis meeting of the American Association for the 
Advancement of Science. Perhaps the most interesting to 
scientific electricians was the paper by Me-srs. Morley and 
Eddy on “The Velocity of Light in a Magnetic Field.” 
The results were indecisive; but there is promise of 
more definite experiments under better conditions. The 
subject is specially worth attention in view of the very 
bumerous ways in which the phenomena of light and elec- 
tricity are now approaching a common basis. Another paper 
worth thinking of was Mr. Rosa’s ‘Study of the Specific 
Inductive Capacity of Electrolytes.” The experimental 


investigation of the subject is not particularly easy, and 
the results reached leave the matter still somewhat in 
doubt. It does not seem probable, judging from what we 
know of the properties of light and of electricity, that a 
difference in period between the forces at work in the 
propagation of light and the electrical stresses measured is 
Xu fficient to account for the observed results. 


Differences 
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in phenomena due to this cause have been sought before 
in the study of the electro-magnetic relations of light, but 
with negative results ; and we rather hesitate in accepting 
so convenient but dubious an explanation for the dif- 
ferences found in the experiments. 





A Curious Study WE prirt in full on another page a 
in Magnetism. very instructive study of the mag- 
netic properties of iron-nickel alloys, by Dr. John Hopkin- 
son. The facts disclosed add new complications to the 
extraordinary anomalies presented by that curious trio of 
metals, iron, nickel and cobalt. Perhaps the most striking 
peculiarity noticed was the varying effects of different pro- 
portions of nickel. A nickel steel containing a little less 
than five per cent. of the former constituent is decidedly 
more magnetizable than wrought iron, particularly for 
high inductions. On the contrary, with 24.5 per cent. of 
nickel the alloy is non-magnetic at ordinary tem- 
peratures, but after being exposed to a very low 
temperature it becomes slightly magnetic, and remains so 
up to more than 500 degrees C. With 73 per cent. of nickel, 
however, an alloy is obtained that is much more magnetic 
than the preceding or than a mechanical mixture of iron 
and nickel in the same proportions. In the specimen of 
nickel steel first mentioned there were two well marked 
* critical points” at temperatures about a hundred and 
fifty degrees apart, and all magnetic properties vanished on 
heating to the higher point to reappear, on cooling, only at 
the lower one. All these facts point to some eccen- 
tric sort of chemical combination. The non-magnetic 
alloy contained very nearly three molecules of iron to one 
of nickel, but the cause of the phenomena observed is by 
no means as simple as this might indicate, since a small 
proportion of nickel increases the magnetic properties of 
the material. It isstrange that so much mystery should 
surround the physical character of the commonest of the 
metals, but there is much to indicate that we may some 
day have to revise our definition of iron and look more 
closely into its chemical nature. 





A Standard of THE brief account of the Siemens- 
Light. Violle standard lamp presented this 
week raises some very pertinent questions. The arrange- 
ment, as illustrated, is a very ingenious one, and it is so 
simple and easy of manipulation that it would appear at 
first sight to be a not impracticable standard; but on ex- 
amining Dr. Liebenthal’s account-of the experiments and 
the results obtained we meet little but disappointment. In 
the first place, the method of experiment is highly unsatis- 
factory, because since the platinum strip reaches its 
standard intensity of illumination for but a moment 
before melting the photometer disc cannot be moved to and 
fro according to the method which experience has 
shown to be necessary for accuracy, but virtually a single 
reading must be taken. As is well known to any one who 
has worked much with the Bunsen photometer, there is a 
sort of neutral zone of considerable extent, especially when 
the lights compared are of differentcolors, andany method 
that depends on a single setting or the maximum reading 
of the disc, when being moved in one direction, is nec- 
essarily inaccurate. The results obtairied with this new form 
of standard are such as might be expected under the cir- 
cumstances, the mean error in 10 readings being three 
times as great as the mean error in comparing two amy]l- 
acetate lamps. When we consider the experimental er- 
rors introduced by the momentary character of the standard 
illumination, the variations known to occur in the plati- 
num light itself, and the difference in. color 
between this and most other forms of light, it becomes 
only too evident that the standard suggested by the Paris 
Congress is for practical purposes about as inconvenient 
and inexact as could be found. As an evidence of this we 
need only instance that two very elaborate comparisons of 
the standard candle with the incandescent platinum, made 
by two entirely independent observers, differ from each 
other by more than 20 per cent. Comparisons with the 
amyl-acetate lamp give results nearly as discordant. The 
whole question of the proper unit of light has proved to be 
a very puzzling-one, and the results reached by the Paris 
Congress have been anything but satisfactory. We hope 
that at the next Internatio-.al Congress of Electricians steps 
will be taken to devise a unit of a more practical, not to 
say possible, character. 





Popular Rapid A WEIL KNOWN daily paper recently 
Transit. made an endeavor to find out the gen- 

eral pubic opinion of the electric railway system. To this 
end it sent out to the mayors of a large number of cities a 
brief series of questions relating to the employment of 
electrical power. These questions were five in number, 
and were substantially as follows : What system of electric 
cars is in use in your city? Have any persons been seri- 
iously injured, or killed? Is any apprehension felt among 
your people as to safety on account of this electric system * 
Has the street car service Leen improved as a result of its 
introduction? Is popular feeling in favor of the overhead 
wire or hostile to it? Twenty-seven replies were soon re- 
ceived to this series of inquiries, and the study of them is 
most suggestive. Without asingle exception every letter 
showed outspoken approval of the electric traction system 
now in use. No case of death or even serious injury to a 
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human being was reported, although in several places it 
was stated that horses had been killed. In Nashville three 
horses died from shocks received from telephone wires 
falling across the trolley wire, and a negro woman who ac- 
cidently seized one of these same fallen wires was knocked 
down, but received no mjury. With one accord all the 
officials announce great improvement in the street car ser- 
vice and frequently great rise in value of real estate along 
the lines as the result of improved rapid transit facilities. 
With reference to the last question asked, public opinion 
seemed to be uniform in favor of the present system, al- 
though in certain places the use of overhee d wires is disliked. 
Very little apprehension seems to have been felt on account 
of the bare trolley wire, and this little appeared to be 
rapidly disappearing as the system became more familiar. 
In all this there is a most unqualified endorsement of 
electric street railways by a body of men who from their 
official position have the best possible opportunities of 
learning the state of public feeling on the sub-- 
ject. There is considerable reason to believe that 
nearly all the agitation against overhead wires has 
been the result of business rivalry and not of public appre- 
hension. The electric road has come to stay and eventu- 
ally to drive out ali other systems of propulsion. A very 
short time suffices to convince a commuuity that electric 
rapid transit is of inestimable value in facilitating business 
in developing outlying districts and saving valuable time 
for immense numbers of people. There has not yet been 
recorded during the five years that electric street cars have 
been in operation 1 single case of fatal shock to a human 
being ; and, in spite of all that is being said by hysterical 
grumblers to the contrary, this fact remains an incontro- 
vertible answer to every accusation of danger that is made 
against electric traction. 


* An Insular THE recent publication in our columns 
Protest. of a description of Prof. Elihu Thom- 
son’s new alternator seems to have perturbed the spirits of 
some of our English friends most seriously. It has been 
referred toin rather sweeping terms as being closely 
similar to one of the forms of dynamo propoced by that 
very clever electrician, Mr. Mordey, some three years 
since. The English machine referred to is of very simple 
character, and we think that a brief description will make 
it evident that it bears a very slight resemblance to Pro- 
fessor Thomson’s later design. It consists of a group of 
horse-shoe electromagnets, arranged in a circle, and with 
poles pointing radially inward. On the poles are 
wound armature coils, and about the yokes of the 
magnets are wound the magnetizing coils. A series 
of laminated keepers revolving in front of these 
poles vary the induction. Now, we would submit 
that a machine of this character is distinct in every way 
from that recently patented by Prof. Thomson. This lat- 
ter machine has no radiating keepers whatever, but does 
revolve a group of consequent noith poles pointing radi- 
ally outward from the axis in front of a group of south 
poles pointing inward. On these latter are wound the ar- 
mature coils, while both sets of poles are magnetized by 
field coils wound on bobbins around the avis of rotation 
that forms a part of the magnetic circuit. If there is any 
resemblance between the two machines just described, 
either in principle or in details of construction, we fail to 
see it. Sofaras w> are aware, the arrangement of the 
magnetic circuit of the Thomson machine is decidedly 
novel, and although, as one of the English critics re- 
marked, it may be objected to on theoreti-al grounds, 
it must be remembered that the Thomson-Hous- 
ton arc dynamo which to-day occupies a very 
prominent place in the electric lighting of the world, 
has a magoetic circuit to which many exceptions may be 
taken. The example of the Mordey machine picked out 
by our English contemporaries, was specially unfcrtunate, 
for it is far less like the Thomson machine than several 
other forms that we could mention; and in the next place 
it was preposed and constructed very nearly 2U years be- 
fore Mr. Mordey entered upon the scene of his earthly ac- 
tivity. The principle was plainly laid down both by 
Ritchie and Page prior to 1840, and there is something 
peculiarly amusing in the defence of Mr. Mordey’s alleged 
priority of ideas as against the ‘‘American novelty.” 
Even the principle of magnetizing several poles by a single 
coil, utilized in most forms of Mr. Mordey’s machines, is 
more than 20 years old. A dynamo with tixed arma- 
ture and rotating keepers is one of the oldest 
known types In the Thomson wmachine, how- 
ever, there are no rotating keepers whatever, but 
a rotating group of poles instead, and by reason of its 
mechanical simplicity, freedom from moving wire or 
moving contacts vf any kind, and ease of construction, it 
is decidedly a promising machine. Furthermore, in this 
general principle of rotating a group of poles of similar 
polarity before another group of opposite polarity, the 
whole being magnetized by a single set of coils, it bears 
no resemblance to the particular machines to which vur 
English friends have referred. It is a very difficult 
matter in the present state of the art to design a machine 
which cannot be accused by somebody of being remarkably 
similar to some previously known form; but it would be 
difficult to find a dynamo of any promise in practical per- 
formance of which this could be said with less truth than 
of the machine in question. 
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NEW BOOKS. 


PRACTICAL DYNAMO BUILDING FOR AMATEURS. By Fred- 
erick Walker. 104 pp., 20 illustrations. New York: D. 
Van Nostrand, 1890. 50 cents. 


This little book has already run through two English 
editions, and the present first American edition has been 
carefully revised. Like several others now before the 
public, it is designed to give the intelligent amateur, who 
is somewhat skilled in machine work, working designs and 
directions for dynamo building; and aithough it must 
appeal to a comparatively limited class, it seems very well 
adapted for the purpose. The patterns described have 
been actually made and tested, and the practical de- 
tails of building machines are pretty thoroughly worked 
up. It is a pity that a little more scientific method 
has not been followed in the design, for it ought to 
be quite as easy to give amateurs the general theory 
of winding small machines as to give them minute direc- 
tions for the work. It would have been better, too, had the 
wire tables been reduced to the Brown & Sharpe gauge 
almost exclusively used in this country, instead of remain- 
ing in the new British wire gauge. The difference is enough 
to mislead unless the fact is clearly borne in mind. The 
usual difficulty in machines built by amateurs is that suffi- 
cient care is not taken in making the magnets. It must 
be remembered that if a magnet is to be made of cast 
iron, only the very best quality should be used and the com- 
plete castings should be most thoroughly anneaied, other- 
wise the electromotive force ‘developed on given 
specifications will be disappointingly small and 
the machine will be somewhat inefficient, even 
if the windings are changed to give the required in- 
tensity of magnetization. The directions given through- 
out are clear and explicit, and it is hard to see how a ma- 
chine built in accordance with them can fail to give satis- 
factory results, if care is taken with materials used. It 
may be well to know that these patterns would answer ad- 
mirably for motors with a slight change in the position of 
the brushes. It would really be very desirable if a book 
similar in character to this could be written which should 
put the designing of small machines on a scientific rather 
than an empirical basis. Such a work would not be at all 
more difficult to understand or to work from and it would 
add very considerably to the electrical knowledge of the 
amateur who should follow its instructions. 
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Electrical Papers at the Annual Meeting of the Ameri- 
can Association for the Advancement of Science. 





BY PROF, A. P. CARMAN, 


The American Association for the Advancement of 
Science met in Indianapolis Aug. 20. The physical section 
was presided over by Professor Cleveland Abbe,of Washing- 
ton, D.C. Of the large number of papers read, I notice 
the following, which will be found to be of more or less 
interest to electricians. 

(1) ‘‘Note on Certain Peculiarities in the Behavior of a 
Galvanometer when used with a Thermopile,” read by 
Ernest Merritt, of Ithaca, N. Y. The peculiarities ob- 
served occur under the following circumstances: The 
thermopile, one face of which is kept at a constant tem- 
perature, is connected permanently with a suitable gal- 
vanometer. On suddenly exposing the other face to some 
source of heat by removing a screen the galvanometer 
needle starts quickly to one side, but in the course of a few 
seconds moves more slowly, stops, and even moves back- 
ward a short distance. This behavior is then repeated and 
the final steady deflection is reached only after a long 
series of such small throws, which gradually become less 
noticeable as the deflection increases. 

It has been observed (1) that the interval of time between 
two consecutive maxima and minima isa constant, and 
equal to the period of free vibration of the needle; (2) that 
the first throw of the needle under the circumstances above 
described always bears a constant ratio to the final deflec- 
tion, no matter how the source of heat may be varied. In 
one case this first swing had a proportion of .32 to the final 
deflection. It follows from the last fact that it is not 
necessary to wait for the final deflection in comparative 
work with the thermopile. Errors introduced by slight 
changes in the zero point may thus be more readily 
avoided, 

The phenomena are found to be completely explained if 
the assumption is made that the heating of the exposed 
face of the pile takes place in accordance with Newton's 
law of cooling. Itis possible to express this with more or 
less exactness by the use of mathematical formule. The 
curve gotten by combining that for cooling with that of 
the decrement of the galvanometer was found to be the 
same as that gotten by cbserving the phenomena, The 
abscissas are used to represent time and the ordinates 
deflection in these curves. 

(2) **Method of Measuring the Electrical Resistance of 
Liquids,” by Francis E, Nipher, of St. Louis, Mo, The 
liquid with any desired electrode is placed in the arm of a 
Wheatstone bridge. Between the bridge and liquid is 
placed a commutator that does not cause jumping of 
the brushes. This prevents polarization at the electrodes. 
In case the resistance of a battery isto be determined, the 
measuring current does not affect the battery, and the bat- 
tery current does not disturb the balance of the bridge. | 

T he instrument is standardized by measuring any set of 


A. Brashear, of Pittsburgh, Pa. 
photometer made, in the first place, at the request of Prof. 
Langley, for determining the light intensity of the corona. 
It consists of four discs revolving close together on one 
axis and having open sectors which can be more or less 
open, according to the positions of the discs in reference tu 
each other. By a simple method shown by Mr. Brashear 
this angular opening can be varied while the discs are in 
rapid rotation and noted. 
cent. of the light could be allowed to pass. The great ad- 
vantage wasthe quickness of reading, a very essential 
thing in many cases. 


by Edward W. Mcrley, of Clevelanj, O., 
Eddy, of Cincinnati. Two years ago, in a paper read before 
the American Association, Professor Eddy showed that if 
the Hall effect were true and also the accepted Maxwell 
theory of light, there must be a difference in the velocity 
of light in and out of a magnetic field. The council of the 
American Association for the Advancement of Science ap- 
propriated $250 for the investigation. The results were 
very small and indecisive. A variation in the density of 
the bisulphide of carbon lead to great complications. The 
investigation is to be continued by Professor Murley with 
an increased magnetic field, the American Association for 
the Advancement of Science having made an extra appro- 
priation for that purpose. 


The formula is w = -, 
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metal or carbon resistances first with the commutator 
at rest and then with the commutator in motion. The 
resistance of the contact itself can be determined by known 
methods. During part of the 1evolution the resistance to 
be measured is cut out or short-circuited as the brushes 
are in contact with both bars of the commutator. 
The relative duration for such short-ciccuiting de- 
pends on the angle of the split in the commutator 
and the 

by using 
The best arrangement is one in which we have a double 
commutator mounted on a shaft so arranged that the 
brushes of one commutator may be given any desired lead 
on the other, the two commutators being connected in 
multiple. The angle of lead is determined by means of a 
graduated circle and vernier. The above arrangement, it 
was thought, could be used in any cases where polarization 
is liable to take place, as in measuring the resistances of 
underground wires, etc. Results so far as reached showed 
a very close agreement with previously known methods. 


width of the 
double 


brushes. It can be varied 
brushes with variable lead. 


(3) ‘A New Self-Regulating Photometer,” read by John 
This was a rotating disc 


In the drawings shown 70 per 


(4) ‘‘Report on the Velocity of Light in a Magnetic Field,” 
and Henry T. 


Following this interesting report was the only paper read 


bearing directly on electrical engineering. 


(5) ** Discussion of the formula indicating the work of 


an electric motor,” by G. W. Hough, of Evanston, III. 


_o-9 as used by Prof. S. P. 


Thompson and Gisbert Kapp. Miller-Pouillet gives a sim- 
ilar expression [w= work of motor, EK = E. M. F.,e= 
counter E. M. F., R= whole resistance.}] The formula 
may be determined directly from the expression for op- 
posing batteries. 


The author claims to show that this formula does not 


represent the condition of a circuit when the counter E. 
M. F. (e) is being manufactured by this expenditure of 
mechanical energy. 
University are cited, Then follows the development of a 
formula according to S. P. Thompson’s line of argument, 
and the development of a formula showing the amount of 
energy required to bring a motor from a state of rest toa 
given velocity, and the bearing this formula has on the 
mathematical law of efficiency. 


Experiments at the Northwestern 


(6) ‘Electrical Oscillations in Air,” by Professor John 


Trowbridge and W. C. Sabine. This paper has already 
been presented to the American Academy of Arts and 
Sciences, May 28, 1890, and is to appear in the ‘‘Proceed- 
ings” of that Society, on pages 109-123. 


(7) ‘The Specific Inductive Capacity of Electrolytes,”by E. 


B. Rosa, of Baltimore, Md. Electrolytes such as water, alco- 
hol and certain alcohol derivatives and other liquids have an 
apparent specific inductive capacity varying from 5 to 30, 
and in case of water amounting to 75. 
magnetic theory of light requires that K = «?, i. e.: the 
specific 
of the index of refraction for light. 
then arises, is the value of K 
only an 
or is it a_ real 
their cases exceptions to Maxwell’s rule? The author has 
measured the force exerted between two electrodes in an 
electrolytic cell under circumstances varied as follows: (1) 
varying potential; (2) varying distance between elec- 
trodes; (8) varying conductivity by changing purity; 
(4) varying temperature; (5) varying speed of alter- 
nation of currents; and the results seem to show 
that conducting liquids have a real specific induc- 
tive capacity just as non-conductors. 
exception to Maxwell’s rule is explained by the great dif- 
ference in periods of the forces acting in the case of the 
action of light, 10-** sec., and of electrical stresses in the 
experimental measurements of K, and experiments show 
that im all probability if we could command electrical forces 
alternating 10'* times per ceccnd, the value of K would 
be, perhaps, 2 instead of 75, and hence = u?®. 


Maxwell’s electro- 


inductive capacity should equal the. square 
The question 
for these liquids 

specific inductive capacity, 
specific inductive capacity, and 


apparent 


The apparent 


(8) ‘* Plan for a New Resistance Box,” by A. L. Avery, 
Rochester, N. Y. The author proposes a method of con- 
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necting the coils in one of Prof. Anthony’s resistance boxes 
which will render about one-half of the coils unnecessary. 

(9) A paper on ‘‘An Ampére-meter for Feeble Alter- 
nating Currents: the. Farado-Meter,” by Wellington 
Adams, of St. Louis, Mo., was omitted on account of the 
absence of the author. The meter, it was learned, was 
claimed to be useful for medical currents. 


em 0 em 


Electric Lighting in Japan.* 


‘*Five years ago,” says the Jiji Shimpo, ‘the electric 
light began to be used in Japan. In the spring of 1886 
the Electric Light Company of Tokyo was formed, 
and received a commussion to fit up apparatus in the print- 
ing office of the Official Gazette and in the Officers’ College 
of the War Department. The Cotton Spinning Company 
of Osaka quickly followed suit, and by degrees people bega1. 
to believe in the advantages of the light. The Tokyo Elec- 
tric Light Company soon opened a second and yet a third 
office, and after it had been commissioned to provide the 
Palace with lights other companies were formed in Kyoto, 
Magoya and Kobe. The cotton spinning mills in different 
localities vied with one another to employ the light. 
while in Tokyo the field was entered by two additional 
companies, the Shinagawa Dento-Kaisha and the Nippon 
Dento-Kaisha, and there is talk of yet another being added 
under the name of the Teikoku Dento-Kaisha. 

Outside Tokyo we have the Hokkaido Company, the 
Hakodate Company, the Thizuoka Company, the Nagano 
Company, the Kumamoto Company, the Nagasaki Com- 
pany, the Yokohama Company, the Hakata Company and 
the Hiroshima Company, all of which have received officia! 
sanction. Moreover, projects are on foot for the formation 
of other companies in Kanagawa, Otsu, Mito and Tendai. 
If things go on at this rate, the progress of electric lighting 
in Japan will soon be something astonishing.” 

Our contemporary then gives a table showing the num- 
bers of lights actually fitted up or in process of being in- 


stalled The récord stands thus: 
Number 
of ligits 
Capacity of actually 
station. in i se. 
Tokyo Electric Light Company, First station.... 6,200 4,000 
™ = = . secon eC 600 
S . Tore 6 lS 1,600 
“ > = = Fifth “ . 2,200 1,300 
II ie ic cncicccaseenaseln bo 0cicweaeeaee 2,290 ) 
Ko Oe) ge hGiode 4 ee Hd RR aEER a ea 2,200 1,000 
Asaka Wr . deed ReaineReahesPeweng asd ile ereecaek 3,500 900 
SS eee tts aenacernicn wees ceeune der oud 1,600 700 


Although not yet in use, permission has been obtained 
for the installation of the following plants: Nagoya, 1,000; 
Kumamoto, 1,000; Nagasaki, 1,000; Hakodate, 1,000; Yoko- 
hama, 500; Hiroshima, 1,200; Thizuoka, 1,500; Hokkaido, 
2,600; Niigata, 1,500. Then follows a list of the number 
of lights in use at private houses, factories. etc., from 
which we learn that there are 150 at Mr. Twasaki’s Fuka- 
gawa residence; 400 at the Kane-gafuchi spinning mill; 250 
at the Tokyo spinning mill; 500 at the Imperial University. 
500 at the Cotton and Silk Spinning Company; 330 at the 
Officers’ School; 130 at the Official Guzette; 150 at the 
Department of Communications, and many others, It is 
plain, therefore, that lighting by electricity has fairly es- 
tablished itself in Japan. 
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The Albany Street Railway Power Station. 


On this page illustrations are given of the details of 
the very successful power station that operates the Albany 
Railroad. It is an admirable example of the most modern 
type of equipment and apparatus. The system used in 
Albany, as is well known to our readers, is the Thomson- 
Houston, and it is gradually being extended to include a 
considerable number of lines. The grades are severe, one 
of them heing for 500 feet as steep as eight and a half per 
cent. The car equipment isadmirable. The Manier truck, 
fitted with improved roller bearings, is used to support 
two standard Thomson-Houston motors when _ the 
cars are finally equipped. Thirty-two cars are now 
in regular use. The power house—which is shown 
very completely in our _ illustration—is on Pearl 
street, near Third avenue, Albany. It is a _ large 
brick building, 94 feet front and 120 feet deep, and though 
it has but one story it is exceedingly rcomy and airy, being 
21 feet high in the clear to the bottom of the girders that 
support the roof. ‘The plant consists of twelve 80,000-watt 
Thomson-Houston compound wound generators, driven by 
McIntosh & Seymour engines. These are of the compound 
condensing type, and they are intended to develop 250 h. p. 
at 200 revolutions per minute. They are a special class of 
engine built for railway service, and are made extra heavy, 
with specially massive driving wheels, the pair weighing 
14,000 pownds. The dimensions of the cylinders are as fol- 
lows: The high-pressure cylinder is 15 inches in diameter. 
17 inches stroke; low-pressure cylinder 23 inches in 
diameter with the same stroke. They have run through- 
out very successfully and nave given an astonishingly 
small amount of trouble of any kind. The first of our 
three cuts gives a sectional view of the power house, showing 
the arrangement of engines, boilers, and dynamos. The 
foundations for the machinery are, it will be seen, excep- 
tionally heavy. They are built of hard burned brick and 
Portland cement, and raised on a substructure of two feet 
of concrete. The result of this unusual care is remarkable 
freedom from vibration of every sort. It will be observed 
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* Extract from the Japan Daily Mail, 


th 


co 


the 
bri 
co’ 
gre 
in. 
six 
the 


the 
bog 
sho 
am 
me 
It i 
tior 





a wa = 


ial 


3 of 
any 
dern 
d in 
son- 
de a 
one 
" per 
uck, 
yport 
the 
now 
iown 
Pearl 
large 
ough 
being 
that 
-watt 
an by 
ound 
)h. p. 
ass of 
eavy; 
rhing 
is fol- 
neter. 
es in 
ough- 
ingly 
f our 
ow ing 
The 
»xcep- 
k and 
rO fect 
rkable 
served 


—_— 





Sept. 6, 1890. 


that the boiler room is separated by a brick wall from the 
room containing the engines and dynamos, and that these 
latter are directly belted, each driving two generators— 
one from either belt wheel. 

The cut also shows the interior of the dynamo room, with 
the long double line of generators, each belted to its engine. 
The dynamo room is a model of neatness. It is well ven- 
tilated and well lighted. and the arrangement of the mz- 















chines permits the readiest access to every part of them, 
thus facilitating the careful attention that is so important 
a feature in electrical work. The other half of the power 
house contains the battery of boilers, each of 125 h. p. 
capacity. Thev are of the well-known water tube type 
made by the Babcock & Wilcox Company. This form of 
boiler has stood the severest tests, and is very largely 
used, both in this country and abroad, for electrical 
purposes, 

A word concerning the arrangement of the boilers may 
not be out of place here. The boiler is suspended entirely 
independent of the brick work from wrought iron 
girders which rest on iron columns. In this way it is 
unlikely to be sprung by unequal expansion, and the brick 
work can be repaired or removed, if necessary, without 
disturbing or injuring the boiler. A large door in front 
permits ready access to thé tubes for cleaning or repairs, 
while the rapid circulation of water is said to in great 
measure prevent the deposits which are so fatal if allowed 
to goon without attention. The steam is drawn from the 
capacious drums at the tops of the boilers, ard is very 
thoroughly dried. 

The water tube style of construction here followed allows 
the carrying of very high pressures, as is often desirable for 
compound or triple expansion engines. The battery of boilers 
is admirably arranged—all the small pipes connected with 
the feeding and blowing-off arrangements are placed in a 
brick conduit under the floor of the boiler room and 
covered with iron plates, and the smoke flue is also under- 
ground. The smoke-stack is of quarter-inch, iron, six feet 
in diameter at the base and six feet six inches at the top, the 
six inches increase being accounted for by the lapping of 
the successive tiers of plates from which thestack is made. 
Provision has been made for readily reaching the top of 
the stack at any time, if necessary. Our cut of the switch- 
board, due to the courtesy of the Street Railway Journal, 
shows a beautifully finished affair, 30 feet long containing 
ample space for the 12 independent sets of switches and 
measuring instruments belonging to the different dynamos. 
It is placed flush with the front wall iv the center of the sta- 
tion, facing the machinery, and its back is accessible by a 
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door leading to the alcove of which it forms the front. 
The 12 sets of instruments are precisely alike, each onecon- 
sisting of an automatic circuit breaker, an ammeter, a three 
pole switch and a rheostat. The switch allows the cutting 
out and in of any one of the dynamos in the ordinary 
course of operation. The automatic circuit breaker is 


purely a safety device in case of anything going wrong on 
the line of the dynamo. so that if a ground occurs, for ex- 
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electric street railway plant, and its success from the 
moment of its being tirst put into operation is a sufficient 
attest of the care that has been taken in every detail. 


The Association of Edison Illuminating Companies. 





A circular has been issued by Mr. W. J. Jenks, the 
secretary of this association, announcing that the annual 
convention will be held at the West Hotel, Minneapolis, 
Minn., commencing Tuesday, Sept. 16. The session prom- 
ises to be one of unusual interest and importance, The 
general progress of the Edison business since the last con- 
vention will bring many new phases of electric light work 
before the coming session. It is announced that Mr. 
Edison will be present at the convention. 

The following are among the subjects which will be dis- 
cussed at this session: Lightning Protection—results of 
experiments ; Insurance of Edison Central Stations ; A 
National Code of Insurance Rules; Edison Patent Litiga- 
tion; Central Station Steam Piping; Re-organization of 
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SECTION, INTERIOR VIEW, AND SWITCHBOARD OF THE ALBANY POWER STATION. 


ample, affecting a particular machine it will be 
at once cut out. Besides the apparatus regularly 
on the switchboard, a _ special set of switches 


connected with a voltmeter is provided, so that any one 
of the generators can be connected with it at pleasure. This 
is a very necessary precaution, especially where, as in this 
station, compound wound generators are to be used, which 
are worked in parallel and consequently require unusually 
careful adjustment of the electromotive force. The entire 
installation was arranged by Mr. L.H. McIntire, of the 
Thomson-Houston Company, and he has certainly been 
successful in equipping one of the best power plants to be 
found in the country. The entire road is a model of an 


Edison Interests; Grounding the Neutral Wire in Three 
Wire Systems. 

In case a sufficient number of applications are received 
by the secretary a special Wagner vestibule sleeper will be 
secured and attached to the New York Central limit- 
ed express for Chicago, leaving the Grand Central 
Depot, New York City, on Sunday, Sept. 14, at 
9:50 a. M. This train is due in Chicago at 10:10 a. m. 
on Monday, and an opportunity will be afforded for a 
visit to the Edison headquarters and other points of interest 
in the city, the train for Minneapolis Jeaving on the Chica- 
go, Burlington & Quincy Railroad at 5:30 Pp. M., and arriy- 
ing in Minneapolis Tuesday, at 7 A. M. 
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The Electro-magnet.* 





BY PROF. SILVANUS P. THOMPSON, D, 8C., B. A., M. 1. E. E. 


Sturgeon’s further work during the next three years is 
best described in his own words: 

“It does not appear that any very extensive experiments 
were attemp'ed to improve the lifting power of electro- 
magnets, from the time that my experiments were pub- 
lished in the ‘Transactions of the Society of Arts, etc.,’ for 
1825, till the latter part of 1828. Mr. Watkins, philoso- 
phical instrument maker, Charing Cross, had, however, 
made them of much larger size than any which I had em- 
ployed, but I am not aware to what extent he pursued the 
experiment. 

‘* In the year 1828, Professor Moll, of Utrecht, being on 
a visit to London, purchased of Mr. Watkins an electro- 
magnet weighing about 5 pounds—at that time, I believe, 
the largest which had been made. It was of round iron, 
about one inch in diameter, and f irnished with a single 
copper wire twisted round it #3 times. When this magnet 
was excited by a large galvanic surface, it supported about 
75 pounds. Professor Moll afterwards prepared another 
electro-magnet, which, when bent, was 12} inches high, 23 


. inches in diameter, and weighed about 26 pounds, pre- 


pared, like the former, with a single spiral conducting wire. 
With an acting galvanic surface of 11 square feet, this 
magnet would support 154 pounds, but would not lift an 
anvil which weighed 200 pounds. 

** The largest electro-magnet which I have yet [1832] ex- 
hibited in my lectures weighs about 16 pounds. It is 
formed of a small bar of soft iron, 14 inches across each side; 
the cross piece which joins the poles is from the same rod 
of iron, and about 8} inches long. Twenty separate strands 
of copper wire, each strand about 50 feet in length, are 
coiled around the iron, one above another, from pole to 
pole, and separated from each other by intervening cases 
of silk; the first cvil is only the thickness of one ply of silk 
from the iron; the twentieth, or outermost, about half an 
inch irom it. By this means the wires are completely in- 
sulated from each other without the trouble of covering 
them with thread or varnish. The ends of wire project 
about 2 feet fur the convenience of connection. With 
one of my small cylindrical batteries, exposing about 150 
square inches of total surface, this electro-magnet supports 
400 pounds. I have tried it with a larger battery, but its 
energies do not seem to be so materially exalted as might 
have been expected by increasing the extent of galvanic 
surface. Much depends upon a proper acid solution; good 
nitric or nitrous acid, with about six or eight times its 
quantity of water, answers very well. With a new bat- 
tery of the above dimensions anda strung solution of 
salt and water, at a temperature of 190 degrees Fahr., 
the electro-magnet supported between 70 and 80 pounds 
when the first 17 coils only were in the circuit. With the 
three exterior cuils alone in the circuit, it would just sup- 
port the lifter or cross piece. When the temperature of 
the solution was between 40 and 50 degrees, the magnetic 
force excited was comparatively very feeble. With the 
innermost coil alone and a strong acid solution this elec- 
tre-magnet supports about 100 pounds; with the four outer- 
most wires about 250 pounds, It improves in power with 
every additional coil until about the twelfth, but not per- 
ceptibly any further; therefore, the remaining eight coils 
apprar to be useless, although the last three, independ- 
ently of the innermost 17, and at the distance of half an 
inch from the iron, produce in it a lifting power of 75 
pounds. 

‘*‘Mr. Marsh has fitted up a bar of iron much larger than 
mine with a similar distribution of the conducting wires 
to that devised and so successfully employed by Professor 
Henry. Mr. Marsh’s electro-magnet will support about 
560 pounds when excited by a galvanic battery similar to 
mine. These two, I believe, are the most powerful electro- 
magnets yet produced in this country. 

‘*‘A small electro-magnet, which I also employ on the 
lecture table, and the manner of its suspension, is repre- 
sented by Fig. 3, Plate VI.+ The magnet is of cylindric rod 
iron and weighs four ounces; its pules are about a quarter of 
an inch asunder. It is furnished with six coils of wire in the 
same manner as the Jarge electro-magnet before described, 
and will support upward of 50 pounds, 

“I find a triangular gin very convenient for the suspen- 
sion of the magnet in these experiments. A stage A 4, of 
thin beard, supporting two wooden dishes, Cand Z, is 
fastened, at a proper height, to two of the legs of the gin. 
Mercury is placed in these vessels, and the dependent 
amalgamated extremities of the conducting wires dip into 
it—one into each portion. 

‘The vessels are sufficiently wide to admit of considera- 
ble motion of the wires in the mercury without interrupt- 
ing the contact, which is sometimes occasioned by the 
swinging of the magnet and attached weight. The cir- 
cuit is completed by other wires, which connect the bat- 
tery with these two portions of mercury. When the 
weight is supported as in the figure, if an interruption be 
made by removing either of the connecting wires, the 
weight instantaneously drops on the table. The large mag- 
net [ suspend in the same way on a larger gin; the weights 
which it supports are placed one after another on a square 
board, suspended by means of a cord at each corner from 


* Continued from THE Bimeonae AL WORLD, Aug. 30, 1890. 
t This is the reference tothe plate in Sturgeou’s “scientific Re- 
searches.” 
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a hook in the cross piece, which joins the poles of the 
magnet. 

‘*With a new battery and a solution of salt and water, at 
a temperature of 190 degrees Fahr., the small electro-mag- 
net, Fig. 3, supports 16 pounds.” 

In 1840. after Sturgeon had removed to Manchester, 
where he assumed the management of the ‘Victoria 
Gallery of Practical Science,” he contiriued his work, and 
in the seventh mefthoir in his series of researches he wrote 
as follows: 

‘The electro-magnet belonging to this Institution is made 

of a cylindneal bar of soft iron, bent into the form of a 
horseshoe magnet, having the two branches parallel to 
each other and at the distance of 4.5 inches. The diameter 
of the iron is 2.75 inches; itis 18 inches long when bent. 
It is surrounded by 14 coils of copper wife, seven on each 
branch. The wire which constitutes the coils is one-twelfth 
of an inch in diameter, and in each coil there are about 70 
feet of wire. They are united in the usual way with branch 
wires, for the purpose of conducting the currents from the 
battery. The magnet was made by Mr. Nesbit. 
The greatest weight sustained by the magnet in these ex. 
periments is 12 hundredweight, or 1,386 pounds, which 
was accomplished by 16 pairs of plates, in four groups of 
four pairs in series each. The lifting power by 19 pairs 
in series was considerably less than by 10 pairs in series; 
and but very little greater than that given by one cell or 
one pair only. This is somewhat remarkable, and shows 
how easily we may be led to waste the magnetic powers of 
batteries by an injudicious arrangement of its elements.”* 

At the date of Surgeon’s work the laws governing the 
flow of electric currents in wires were still obscure. Ohm’s 
epoch-making enunciation of the law of the electric circuit 
appeared in ‘*Poggendorff’s Annalen” in the very year of 
Sturgeon’s discovery, 1825, though his complete book ap- 
peared only in 1827, and his work, translated by Dr. 
Francis into English, only appeared (in Taylor’s ‘‘Scientific 
Memoirs,” vol. ii.) in 1841. Without the guidance of 
Ohm’s law it was not strange that even the most able ex- 
perimenters should not understand the relations bketween 
battery and circuit which would give them the best effects. 
These had to be found by the painful method of trial and 
failure. Pre-eminent among those who tried was Prof. 
Joseph Henry, then of the Albany Institute in New York, 
later of Princeton, N. J., who succeeded in effecting an 
important improvement. In 1828, led on by a study of the 
‘‘multiplier” (or galvanometer), he proposed to apply to 
electro-magnetic apparatus the device of winding them 
with a spiral coil of wire ‘‘closely turned on itself,” the 
wire being of copper from one-fortieth to one-twenty-fifth 
of an inch in diameter, covered with silk. In 1831 he thus 
describes + the results of his experiments: 

‘*A round piece of iron, about one-quarter of an inch in 
diameter, was bent into the usual form of a horseshoe, 
and instead of loosely coiling around it a few feet of wire, 
as is usually described, it was tightly wound with 35 feet 
of wire covered with silk, so as to form about 400 turns; 
a pair of small galvanic plates, which could be dipped into 
a tumbler of diluted acid, was soldered to the ends of the 
wire and the whcele mounted on a stand, With these 
small plates t:e horseshoe became much more powerfully 
magnetic than another of the same size, and wound in the 
same manner, by the application of a battery composed of 
28 plates of copper and zinc, each 8inches square. Anotker 
convenient form of this apparatus was contrived by wind- 
ing a straight bar of iron 9 inches long with 35 feet of wire 
and supporting it horizontally on asmall cup of copper 
containing a cylinder of zinc; when thiscup, which served 
the double purpose of a stand and the galvanic element, 
was filled with dilute acid the bar became a portable electro- 
magnet. These articles were exhibited to the Institute in 
March, 1829. The idea afterwards occurred to me that a 
sufficient quantity of galvanism was furnished by the two 
small plates to develop, by means of the coil, a much 
greater magnetic power in a larger piece of iron. To test 
this, a cylindrical bar of iron, half an inch in diameter, and 
about 10 inches long, was bent into the shape of a horse- 
shoe, and wound with 30 feet of wire; with a pair of plates 
containing only 24 square inches of zine it lifted 15 pounds 
avoirdupois. At the same time a very material improve- 
ment in the formation of the coil suggested itself to me on 
reading a more detailed account of Professor Schweigger’s 
galvanometer, and which was also tested with complete 
success upon the same horseshoe; it consisted in using 
several strands of wire, each covered with silk, instead of 
one. Agreeably to this construction a second wire, of the 
same length as the first, was wcund over it, and the ends 
soldered to the zinc and copper in such a manner that the 
galvanic current might circulate in the same direction in 
both, or, in other words, that the two wires might act as 
one; the effect by this addition was doubled, as the horse- 
shoe, with the same plates before used, now supported 28 
pounds, 

**With a pair of plates 4 inches by 6 inches, it lifted 
89 pounds, or more than 50 times its own weight. 

‘These experiments conclusively proved that a great 
development of magnetism could be etlected by a very 
small galvanic element, and also that the power of the coil 
was materially increased by multiplying the number of 
wires without mérensing the number of each.” 


* Sturgeon's * ‘Scientific Researches,” p. 188. 
's lliman’s “American Journal of Science,” Jan. 1831, xix., p. 400. 
“seientific Writings of Joseph Hemry,”’ p. 39 
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Not content with these results, Professor Henry pushed 
forward on the line he had thus struck out. He was keenly 
desirous to ascertain how large a magnetic force he could 
produce when using only currents of such a degree of 
smallness as could be transmitted through the compara- 
tively thin copper wires, such as bell-hangers use. During 
the year 1830 he made great progress in this direction, as 
the following extracts show: 

‘‘In order to determine to what extent the coil could be 
applied in developing magnetism in soft iron, and also to 
ascertain, if possible, the most proper length of the wires 
to be used, a series of experiments was instituted jointly 
by Dr. Philip Ten Eyck and myself. For this purpose 
1,060 feet (a little more than one-fifth of a mile) of copper 
wire of the kind called bell-wire, .045 of an inch in diam 
eter, were stretched several times across the large room of 
the Academy. 

‘‘Experiment 1.—A galvanic current from a single pair 
of plates of copper and zinc 2 inches square was passed 
through the whole length of the wire, and the effect on a 
galvanometer noted. From the mean of several observa- 
tions, the deflection of the needle was 15 degrees. 

‘* Kaperiment 2.—A current from the same plates was 
passed through half the above length, or 530 feet of wire ; 
the deflection in this instance was 21 degrees. 

‘‘By a reference to a trigonometrical table, it will be seen 
that the natural tangents of 15 degrees and 21 degrees are 
very nearly in the ratio of the square roots of 1 and 2, or 
of the relative lengths of the wires in these two experi- 
ments, 

‘* The length of the wire forming the galvancmeter may 
be neglected, as it was only 8 feet long. 

‘* Experiment 3.—The galvanometer was now removed. 
and the whole length of the wire attached to the ends of 
the wire of a small soft iron horseshoe, a quarter of an inch 
in diameter, and wound with about 8 feet of copper wire 
with a galvanic current from the plates used in expe ri- 
ments 1 and 2. The magnetism was scarcely observable in 
the horseshoe. 

** Experiment 4,—The small plates were removed and a 
battery composed of a piece of zinc plate 4 inches by 7 
inches, surrounded with copper,was substituted. When this 
was attached immediately to the ends of the 8 feet of wire 
wound round the horseshoe, the weight lifted was 44 
pounds, when the current was passed through the whole 
length of wire (1,060 feet), it lifted about half an ounce. 

** Experiment 5,—The current was passed through half 
the length of wire 530 feet) with the same battery; it then 
lifted two ounces. 

‘“* Experiment 6.—Two wires of the same length as in 
the last experiment were used, so as form two strands 
from the zine and copper of the battery; in this case the 
weight lifted was four ounces. 

‘* Experiment 7.—The whole length of the wire was 
attached to asmall trough on Mr. Cruickshanks’ plan, 
containing 25 double plates, and presenting exactly the 
same extent of zinc surface to the action of the acid as the 
battery used in the last experiment. The weight lifted in 
this case was 8 ounces; when the intervening wire was re- 
moved, and the trough attached directly to the ends of 
the wire surrounding the horseshoe, it lifted only 7 

ounces, 

“It is possible that the different states of the trough 
with respect to dryness may have exerted some influence 
on this remarkable result; but that the effect of a current 
from a trough, if not increased, is but shghtly diminished 
in passing through a long wire is certain. 

‘* But be this as it may, the fact that the magnetic ac- 
tion of a current from a trough is, at least, not sensibly 
diminished by passing through a long wire is directly ap- 
plicable to Mr. Barlow’s project of forming an electro-mag- 
netic telegraph; and it is also of material consequence in 
the construction of the galvanic coil. From these experi- 
ments it is evident that in forming the coil we may either 
use one very long wire, or several shorter ones, as the cir- 
cumstances may require; in the first case, our galvanic 
combinations must consist of a number of plates, so as to 
give ‘ projectile force;’ in the second it must be formed 
of a single puir. 

‘*In order to test on a large scale the truth of these pre- 
liminary results, a bar of soft iron, 2 inches square and 20 
inches long, was bent into the form of a horseshoe, {4 
inches high. The sharp edges of the bar were first a little 
rounded by the hammer —it weighed 21 pounds; a piece of 
iron from the same bar, weighing 7 pounds, was filed per- 
fectly flat on one surface, for an armature or lifter; the ex- 
tremities of the legs of the horseshoe were also truly 
ground to the surface of the armature; around this horse- 
shoe 540 feet of copper bell-wire were wound in 9 coils of 
60 feet each; these coils were not continued around the 
whole length of the bar, but each strand of wire, according 
to the principle befure mentioned. occupied about 2 inches, 
and was cviled several times backward and forward over 
itself; the several ends of the wires were left projecting 
and all numbered, so that the first and last end of each 
strand might be readily distinguished. In this manner we 
formed an experimental magnet on a large scale, with 
which several combinations of wire could be made by 
merely uniting the different projecting ends. Thus, if the 
second end of the first wire be soldered to the first end 0! 
the second wire, and so on through all the series, the whole 
will form a continuous coil of one long wire. 

‘* By soldering different ends the whole may be formed 
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in a double coil of half the length, or into a triple coil of 
one-third the length, etc. The horseshoe was suspended 
in a strong rectangular wooden frame, 3 feet 9 inches high 
and 20 inches wide ; an iron bar was fixed below the mag- 
net, so as to act as a lever of the second order; the differ- 
ent weights supported were estimated by a sliding weight 
in the same manner as with a common steel-yard (see 
sketch). In the experiments immediately following all 
weights being avoirdupois) a small single battery was 
used, consisting of two concentric copper cylinders with 
zinc between them ; the whole amount of zinc surface ex- 
posed to the acid from both sides of the zine was two-fifths 
of a square foot ; the battery required only half a pint of 
dilute acid for its submersion, 

‘Experiment 8.—Each wire of the horseshoe was sol- 
dered to the battery in succession, one at a time; the mag- 
netism develcped by each was just sufficient to support the 
weight of the armature, weighing 7 pounds. 

‘Experiment 9.—Two wires, one on each side of the 
arch of the horseshoe, were attached; the weight lifted 
was 145 pounds. 

‘Experiment 10.—With two wires, one from each ex- 
tremity of the legs, the weight lifted was 200 pounds. 

‘Experiment 11.—With three wires, one from each ex- 
tremity of the legs and one from the middle of the arch, 
the weight supported was 300 pounds. 

‘Experiment 12,—With four wires, two from each ex- 
tremity, the weight Jifted was 500 pounds and the arma- 
ture; when the acid was removed from the zinc, the mag- 
net continued to support for a few minutes 130 pounds. 

‘** Expervment 13.--With six wires the weight supported 
was 570 pounds; in all these experiments the wires were 
soldered to the galvanic element; the connection in no case 
was formed with mercury. 

** Experiment 14.—When all the wires (nine in number) 
were attached, the maximum weight lifted was 650 pounds, 
und this astonishing result, it must be remembered, was 
produced bya battery containing only two-fifths of a 
square foot of zinc surface, and requiring only half a 
pint of dilute acid for its submersion. 

‘* Experiment 15.—A small battery, formed with a plate 
of zine 12 inches long and 6 inches wide, and surrounded 
by copper, was substituted for the galvanic elements used 
in the last experiment; the weight lifted in this case was 
750 pounds. 

Experiment 16.—In order to ascertain the effect of a 
very small galvanic element on this large quantity of 
iron, a pair of plates exactly one inch square was at- 
tached to all the wires; the weight lifted was 85 pounds. 

‘The following experiments were made with wires of 
different lengths on the same horseshoe. 

‘* Kaperiment 17.—With six wires, each 30 feet long. 
attached to the galvanic element, the weight lifted was 
375 pounds. 

‘* Kaperiment 18.—The same wires used in last experi- 
ment were united so as to form three coils of 60 feet each; 
the weight supported was 290 pounds. This result agrees 
nearly with that of experiment 11, though the same indi- 
vidual wires were not used; from this it appears that six 
short wires are more powerful than three of double the 
length. 

‘* Kaperiment 19.—The wires used in experiment 10, but 
united so as to form a single coil of 120 feet of wire, lifted 
60 pounds; while in experiment 10 the weight lifted was 
200 pounds, This is a confirmation of the result in the last 
experiment. 

‘In these experiments a fact was observed which appears 
somewhat surprising: when the large battery was attached. 
and the armature touching both poles of the magnet. it 
was capable of supporting more than 700 pounds, but when 
only one pole is in contact it did not support more than 
>) or 6 pounds, and in this case we never succeeded in 
making it lift the armature (weighing 7 pounds). This 
fact may perhaps be common to all large magnets, but we 
have never seen the circumstance noticed of so great a 
ditference between a single pole and both. 

‘‘A series of experiments was separately instituted by 
Dr. Ten Eyck, in order to determine the maximum 
development of magnetism in a small quantity of soft iron. 

‘* Most of the results given in this paper were witnessed 
by Dr. L. C. Beck, and to this gentleman we are indebted for 
several suggestions, and particularly that of substituting 
cotton well waxed for silk thread, which in these investi- 
gations became a very considerable item of expense. He 
also made a number of experiments with iron bonnet- 

wires, which, being found in commerce already wound, 
might possibly be substituted in place of copper. The re- 
sult was that with very short wire the effect was nearly 
the same as with copper, but in coils of long wire with a 
small galvanic element it was not found to answer. Dr. 
Beck also constructed a horseshoe of round iron one inch 
in diameter, with four coils on the plan before described. 
With one wire it lifted 30 pounds, with two wires 60 
pounds, with three wires 85 pounds, and with four 
wires 112 pounds. While we were engaged in these 
investigations, the last number of the Kdmburgh Jour- 
nal of Science was received containing Professor Moll’s 

paper on *Electro-magnetism.’ Some of his results are 

in a degree similar to those here described; his object, 
however, was different, it being only to induce strong 
magnetism on soft iron with a powerful galvanic bat- 
tery. The principal object in these experiments was to 
produce the greatest magnetic force with the smallest 
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quantity of galvanism, The only effect Professor Moll’s 
paper has had over these investigations has been to hasten 
their publication; the principle on which they were insti- 
tuted was kniown to us nearly two years since, and at that 
time exhibited to the Albany Institute.”* 

In the next number of Silliman’s Journal (April, 1831), 
Professor Henry gave ‘‘ an account of a large electro-mag- 
net made for the laboratory of Yale College.” The core 
of the armature weighed 594 pounds; it was forged under 
Henry’s own direction, and wound by Dr. Ten Eyck. This 
magnet, wound with 26 strands of copper bell-wire of total 
length of 728 feet, and excited by two ceils which exposed 
nearly 43 square feet of surface, readily supported on its 
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armature, which weighed 23 pounds, a load of 2,068 
pounds, 

Writing in 1867 of his earlier experiments, Henry speakst 
thus of his ideas respecting the use of additional coils on 
the magnet and the increase of battery power : 

“To test these principles on a larger scale the experi- 
mental magnet was constructed, which is shown in Fig. 6. 
In this a number of compound helices were placed on the 
same bar, their ends left projecting, and so numbered 
that they could all be united into one long helix, or 
variously combined in sets of lesser length. 

‘From a series of experiments with this and other mag- 
nets, it was proved that in order to produce the greatest 
amount of magnetism from a battery of a single cup a 
number of helices is required; but when a compound bat- 
tery is used then one long wire must be employed, making 
many turns around the iron, the length of wire, and conse- 
quently the number of turns, being commensurate with 
the projectile power of the battery. 

‘‘In describing the results of my experiments, the terms 
‘intensity’ and ‘quantity’ magnets were introduced to avoid 
circumlocution, and were intended to be used merely in a 
technical sense. By the intensity magnet I designated a 
piece of soft iron, so surrounded with wire that its mag- 
netic power could be called into operation by an intensity 
battery; and by a quantity magnet, @ piece of iron so sur- 
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rounded by a number of separate coils that its magnetism 
could be fully developed by a quantity battery. 

‘‘I was the first to point out this connection of the two 
kinds of the battery with the two forms of the magnet, in 
my paper, in Silliman’s Journal, January, 1831, and 
clearly to state that when magnetism was to be developed 
by means of a compound battery one long coil must be 
employed, and when the maximum effect was to be pro- 
duced by a single battery a number of single strands should 
be used. Neither the electro-magnet of Sturgeon 
nor any electro-magnet ever made previous to my investi- 
gations was applicable to transmitting power to a dis- 
tance. The electro-magnet made by Sturgeon, and 
copied by Dana, of New York, was an imperfect quantity 
magnet, the feeble power of which was developed by a 
single battery.” 


* “Scientific writings of Joseph Henry,” p. 49. 

+ Statement in relation tothe history of the electro-magnetic 
telegraph, from the Smithsonian Annual Report for 1857, p. 

t This figure, copied from the Scientific American, Dec. 11, 1880, 
represents seat? s electromagnet still preserved in Princeton 
College. The other apparatus at the foot, including a cuirent- 
reverser, and the ribbon-coil used in the famous experiments on sec- 
ondary and tertiary currents, were mostly constructed by Henrys 


own hands, 
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Finally, Henry* sums up his own position as follows: 

‘1, Previous to my investigations the means of develop-, 
ing magnetism in soft iron were imperfectly understood, 
and the electro-magnet which then existed was inapplicable 
to transmissions of power to a distance. 

‘*2. I was the first to prove by actual experiment that in 
order to develop magnetic power at a distance a galvanic 
battery of ‘intensity’ must be employed to project the cur- 
rent through the long conductor, and that a magnet sur- 
rounde i by many turns of one long wire must be used to 
receive this current. 

‘**3. Twas the first to actually magnetize a piece of iron 
at a distance, and to call attention to the fact of the appli- 
cability of my experiments to the telegraph. 

‘4, I was the first to actually sound a bell at a distance 
by means of the electro-magnet. 

‘*5. The principles I had developed were applied by Dr. 
Gale to render Morse’s machine effective at a distance.” 

Though Henry’s researches were published in 1831, they 

were for some years almost unknown in Europe. Until 
April, 1837, when Henry himself visited Wheatstone at 
his laboratory at King’s College, the latter did not know 
how to construct an electro-magnet that could be worked 
through a long wire circuit. Cooke, who became the co- 
adjutor of Wheatstone, had originally come to him to con- 
sult him,+ in February, 1837, about his telegraph and 
alarum, the electro-magnets of which, though they worked 
well on short circuits, refused to work when placed in 
circuit with even asingle mile of wire. Wheatstone’s own 
account} of the matter is extremely explicit: ‘‘ Relying 
on my former experience, I at once told Mr. Cooke that 
his plan would not and could not act as a telegraph, be- 
cause sufficient attractive power could not be imparted to 
an electro-magnet interposed in a long circuit; and, to con- 
vince him of the truth of this assertion, 1 invited him to 
King’s College to see the repetition of the experiments on 
which my conclusion was founded. He came, and after 
seeing a variety of voltaic magnets, which even with 
powerful batteries exhibited only slight adhesive traction, 
he expressed his disappointment.” 

After Henry’s visit to Wheatstone, the latter altered his 
tone. He had been using, faute de mieux, relay circuits 
to work the electro-magnets of his alarum in a short circuit 
with a local battery. ‘‘ These short circuits,” he writes, 
‘* have lost nearly all their importance and are scarcely 
worth contending about since my discovery” (the italics 
are our own) ‘‘that electro-magnets may be so constructed 
as to produce the required effects by means of the direct 
current, even in very long circuits.”** 

We pass on to the researches of the distinguished 
physicist of Manchester, whose decease we have lately had 
to deplore, Mr. James Prescott Joule, who, fired by the 
work of Sturgeon, made most valuable contributions to the 
subject. Most of these were published either in Sturgeon’s 
** Annals of Electricity,” or in the ‘ Proceedings of the 
Literary and Philosophical Society of Manchester,” but 
their most accessible form is the republished volume issued 
five years ago by the Physical Society of London. 

In his earliest investigations he was endeavoring to work 
out the details of an electric motor. The following is an 
extract from his own account (‘‘ Reprint of Scientific 
Papers,” p. 7): 

‘‘In the further prosecution of my inquiries, I took six 
pieces of round bar iron of different diameters and lengths, 
also a holiow cylinder, one-thirteenth of an inch thick in 
the metal. These were bent in the U-form, so that the 
shortest distance between the poles of each was half an 
inch; each was then wound with 10 feet of covered copper 

wire, one-fortieth of an inch in diameter. Their attractive 
powers under like currents for a straight steel magnet, 14 
inches long, suspended horizontally to the beam of a bal- 
ance, were, at the distance of half an inch, as follows: 
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‘‘A steel magnet gave an attractive power of 23 grains. 
while its lifting power was not greater than 60 ounces. 

‘The above results will not appear surprising if we con- 
sider, first, the resistance which iron presents to the induc- 
tion of magnetism, and, second, how very much the induc- 
tion is exalted by the completion of the magnetic circuit. 

‘Nothing can be more striking than the diffcrence 
between the ratios of lifting to attractive power at a dis- 
tance in the different magnets. While the steel] magnet 
attracts with a force of 23 grains and lifts 60 ounces, the 
electro-magnet No. 8 attracts with a force of only 5.1 
grains, but lifts as much as 92 ounccs. 

“To make a good electro-magnet for lifting purposes: Ist. 








* “Scientific Writings of Joseph Henry,” vol. ii., p. 435. 

+See Mr. Latimer Clark's enconnt of Cooke in Vol. VIII. of 
** Journal of Society of Telegraph Engineers,” ys 374, 

t W. F. Cooke, “‘ The Electric Telegraph : Was it Invented by 
Pugs, wv aeasetene ?” 1856-7, part ii., p. 87. 

*"* Tb,, p. 05, 
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Its iron, if of considerable bulk, should be compound, of 
good quality, and wellannealed. 2d. The bulk of the iron 
should bear a much greater ratio to its length than is gen- 
erally the case. 38d. The poles should be ground quite 
true, and fit flatly and accurately to the armature. 4th. 
The armature should be equal in thickness to the iron of 
the magnet. 

‘In studying what form of electro-magnet is best for 
attraction from a distance, two things must be con- 
sidered, viz., the length of the iron and its sectional 
area. 

‘* Now I have always found it disadvantageous to in- 
crease the length beyond what is needful for the winding 
of the covered wire.” 

These results were announced in March, 1839. In May 
of the. same year he propounded a law of the mutual at- 
traction of two electro-magnets as follows: ‘The attractive 
force of two electro-magnets for one another is directly pro- 
portional to the square of the electric force to which the 
iron is exposed; or if E denote the electric current, W the 
length of wire, and M the magnetic attraction, M— E* 
W*.” The discrepancies which he himself observed he 
rightly attributed to the iron becoming saturated magnet- 
ically, In March, 1840, he extended this same law to the 
lifting power of the horseshoe electro-magnet. 

In August, 1840, he wrote to the * Annalsof Electricity” 
on electro-magnetic forces, dealing chiefly with some special 
electro-magnets for traction. One of these possessed the 
form shown in Fig. 7. Both the magnet and the iron 
keeper were furnished with eye-holes for the purpose of 
suspension and measurement of the force requisite to de- 
tach the keeper. Joule thus writes about the experi- 
ments: * 

‘* I proceed now to describe my electro-magnets, which I 
constructed of very different sizes in order to develop any 
curious circumstance which might present itself. A piece 
of cylindrical wrought iron, 8 inches long, had a hole one 
inch in diameter bored the whole length of its axis; one 
side was planed until the hole was «xpose1 sufficiently to 
separate the thus formed poles (ne-third of an inch. 
Another piece of iron, also 8 inches long, was then planed, 
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and, being secured with its face in contact with the other 
planed surface, the whole was turned into a cylinder 8 
inches long, 3% inches in exterior, and 1 inch interior 
diameter. The larger piece was then covered with calico 
and wound with four copper wires covered with silk, each 
28 feet long, and one-eleventh of an inch in diameter—a 
quantity just sufficient to hide the exterior surface, and 
to fill the interior opened hole. . . . The above is 
designated No. 1; and the rest are numbered in the order 
of their description. 

**IT made No, 2 of a bar of half-inch round iron 2.7 inches 
long. It was bent into an almost semicircular shape and 
then covered with 7 feet of insulated copper wire , inch 
thick. The poles are half an inch asunder, and the wire 
completely fills the space between them. 

“A third electro-magnet was made of a piece of 1ron 0.7 
inch long, 0.37 inch broad and 0.15 inch thick. Its edges 
were reduced to such an extent that the transverse section 
was elliptical. It was bent into a semicircular shape, and 
wound with 19 inches of silked copper wire ,4 inch in 
diameter. 

**To procure a still more extensive variety, I constructed 
what might, from its extreme minuteness, be termed an 
elementary electro-magnet. It is the smallest, I believe, 
ever made, consisting of a bit of iron wire } inch long and 
yx inch in diameter. It was bent into the shape of a semi- 
circle, and was wound with three turns of uninsulated 
copper wire i, inch in thickness-’ 

With these magnets experiments were made with vari- 
ous strengths of currents, the tractive forces being meas- 
ured by an arrangement of levers. The results, briefly, 
are as follows: Electro-magnet No. 1, the iron of which 
weighed 15 pounds, required a weight of 2,090 pounds to 
detach the keeper. No. 2, the iron of which weighed 
1,057 grains, required 49 pounds to detach its armature. 
No, 8, the iron of which weighed 65.3 grains, supported a 
load of 12 pounds, or 1,286 times its own weight. No. 4, 
the weight of which was only half a grain, carried in one 
instance 1,417 grains, or 2,834 times its own weight. 

** It required much patience to work with an arrange- 
ment so minute as this last; and it is probable that I might 
ultimately have obtained a larger figure than the above, 
which, however, exhibits a power proportioned to its 
weight far greater than any on record, and is eleven times 
that of the celebrated steel magnet which belonged to Sir 
Isaac Newton. 

**It is well known that a steel magnet ought to have a 
much greater length than breadth or thickness; and Mr. 
Scoresby has found that, when a large number of straight 


* “Scientific Papers,”’ vol. i., p. 30, 
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steel magnets are bundled together, the power of each 
when separated and examined is greatly deteriorated. All 
this is easily understood, and finds its cause in the attempt 
of each part of the system to induce upon the other part a 
contrary magnetism to its own. Still there is no reason 
why the principle should in all cases be extended from the 
steel to the electro-magnet, since in the latter case a great 
and commanding inductive power is brought into play to 
sustain what the former has to support by its own unas- 
sisted retentive property. All the preceding experiments 
support this position; and the following table gives proof 
of the obvious and necessary general consequence: the 
maximum power of the electro-magnet is directly propor- 
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tional to its least transverse sectional area. The second 
column of the table contains the least sectional area in 
square inches of the entire magnetic circuit. The maxi- 
mum power in pounds avoirdupois is recorded in the third; 
and this, reduced to an inch square of sectional area, is 
given in the fourth column under the title of specific 
power. 
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“The above’ examples are, I think, sufficient to prove 
the rule I have advanced. No. 1 was probably not fully 
saturated; otherwise I have no doubt that its power per 
square inch would have approached 300. Also the specific 
power of No. 4 is small, because of the difficulty of making 
a good experiment with it.” 

These experiments were followed by some to ascertain 
the effect of the length of the iron of the magnet, which 
he considered, at least in those cases where the degree of 
magnetization is considerably below the point of satura- 
tion, to offer a decidedly proportional resistance to mag- 
netization; a view the justice of which is now, after fifty 
years, amply confirmed. 

In November of the same year further experiments * in 
the same direction were published. A tube of iron, spir- 
ally made and welded, was prepared, planed down as in 
the preceding case, and fitted to a similarly prepared 
armature. The hollow cylinder thus formed, shown in 
Fig. 8, was 2 feet in length. Its external diameter 
was 1.42 inch, its internal being 0.5 inch. The 
least sectional area was 10} square inches, The ex- 
citing coil consisted of a single copper rod, covered with 
tape, bent into a sort of S-shape. This was later replaced 
by a coil of 21 copper wires, each ,'; inch in diameter and 
23 feet long, bound together by cotton tape. This magnet, 
excited by a battery of 16 of Sturgeon’s cast-iron cells, each 
one foot square and one and a half inch in interior width, 
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arranged in a series of four, gave a lifting power of 2,775 
pounds, 

Joule’s work was well worthy of the master from whom 
he had learned his first lesson in electro-magnetism. He 
showed his devotion not only by writing descriptions of 
them for Sturgeon’s ‘‘Annals,” but by exhibiting two of 
his electro-magnets at the Victoria Gallery of Practical 
Science, of which Sturgeon was director. Others, stimu- 
lated into activity by Joule’s example, proposed new forms, 
among them being two Manchester gentlemen, Mr. Radford 
and Mr. Richard Roberts, the latter being a well-known 
engineer and inventor. Mr. Radford’s electro-magnet 
consisted of a flat iron disc, with deep spiral grooves cut in 
its face, in which were laid the insulated copper wires. 
The armature consisted of a plain iron dise of similar size. 











‘nee Papers,” p. 40, and “Annals of Electricity,” vol. v., 
p. 170, 


VoL. XVI. No. 10. 


This form is described in Vol. IV. of Sturgeon’s ‘“‘Annals.” 

Mr. Roberts’ form of electro-magnet consisted of a rec- 
tangular iron block, having straight parallel grooves cut 
across its face,as in Fig. 9. This was described in Vol. 
VI. of Sturgeon’s ‘‘ Annals,” page 166. Its face was 6% 
inches square, and its thickness 2,", inches. It weighed, with 
the conducting wire, 35 pounds; and the armature, of the 
same size and 14 inches thick, weighed 23 pounds. Theload 
sustained by this magnet was no less than 2,950 pounds. 
Roberts inferred that a magnet if made of equal thickness, 
but 5 feet square, would sustain 100 tons’ weight. Some 
of Roberts’ apparatus is still preserved in the Museum of 
Peel Park, Manchester. 

On page 431 of the same volume of the ‘‘Annals” Joule 
described yet another form of electro-magnet, the form of 
which resembled in general Fig. 10, but which, in actual 
fact, was built up of 24 separate flat pieces of iron bolted 
to a circular brass ring. The armature was a similar 
structure, but not wound with iron. The iron of the mag- 
net weighed 7 pounds, and that of the armature 4.55 
pounds. The weight was 2,710 pounds, when excited by 16 
of Sturgeon’s cast-iron cells. . 

In a subsequent paper on the calorific effects of magneto- 
electricity,* published in 1843, Joule described another 
form of electro-magnet of horseshoe shape, made from a 
piece of boiler-plate. This was not intended to give great 
lifting power, and was used as the field-magnet of a motor. 
In 1852 another powerful electro-magnet of horseshoe 
form, somewhat similar to the preceding, was constructed 
by Joule for experiment. He came to the conclusion} that, 
owing to magnetic saturation setting in, it was improbable 
that any force of electric current could give a magnetic at- 
traction greater than 200 pounds per square inch. ‘ That 
is, the greatest weight which could be lifted by an electro- 
magnet formed of a bar of iron one inch square, bent into a 
semi-circular shape, would not exceed 400 pounds.” 

With the researches of Joule may be said to end the first 
stage of development. The notion of the magnetic circuit 
which had thus guided Joule’s work did not commend 
itself at that time to the professors of physical theories: 
and the practical men, the telegraph engineers, were for 
the most part content to work by purely empirical 
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methods. Between the practical man and the theoretical 
man there was, at least on this topic,a great gulf fixed. 
The theoretical man, arguing as though magnetism con- 
sisted in a surface distribution of polarity, and as though 
the laws of electro-magnets were like those of steel mag- 
nets, laid down rules not applicable to the cases which oc- 
cur in practice, and which hindered rather than helped 
progress. The practical man, finding no help from theory, 
threw it on one side as misleading and useless. It is true 
that a few workers made careful observations and formu- 
lated into rules the results of their investigations. Among 
these, the principal were Ritchie, Robinson, Miller, Dub, 
Von Kolke and Du Moncel; but their work was little 
known beyond the pages of the scientific journals wherein 
their results were described. Some of these results will be 
examined in my later lectures, but they cannot’ be dis- 
cussed in this historical résumé, which is accordingly 
closed. 
(To be continued.) 
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The Dynamo as a Motor. 





The easy convertibility of a generator into an efficient 
motor was demonstrated lately in a very satisfactory man- 
ner at the Manningham silk mills of Messrs. Lister & Co., 
Limited, Bradford. During the recent overhauling of one 
of the main engines, which worked the machines in the 
batting, shearing and finishing departments, it was found 
that repairs had to be made which would take up so much 
time that, unless substituted power could be obtained, 
these important departments would be stopped and a num- 
ber of hands would be idle. As no ordinary or ready means 
were available for this object, it was suggested by the 
electrician to the firm, Mr. Edwin Preece, that the dynamo 
used for the lighting of this department should be tried as 
a motor in place of the engine under repair. Permission 
having been granted for this trial, the electrician quickly 
made the necessary arrangements, and the dynamo was 
soon at work driving the shafting. 

A portion of the mulls was lighted by a ‘*Preece” 500- 








*“ Scientific Papers,” vol.i., p. 123; and ‘‘ Phil. Mag.,’’ Ser. 3, 
vol. xxiii., p. 263, 1843. 
+ “Scientific Papers,” vol. i., p. 362; and ‘ Phil. Mag.,” Ser. 4, 


vol. iii., p. 32, 


a. 


— Feet 


for 
the 
of 

bos 
arr 
typ 
sho 
Ope 
gen 
hin 





ent 
an- 


ne 
the 
md 
ich 
ed, 
im- 
ans 
the 
mo 
las 
ion 
kly 


Vas 


Sepr. 6, 1890. 


ampére dynamo, driven by an independent Robey engine, 
while the other portion of the mill was lighted by a similar 
dynamo, driven by a clutch arrangement from the main 
engine of the mill, this being the one which was broken 
down. The two systems of lighting were connected to- 
gether by mains governed at each switchboard by a double 
plug switch, with only one pair of pluz;, in order to 
avoid confusion ; but, under the altered circumstances, 
it was neeessary to connect up the plug switch at each 
board, consequently a second pair of plugs had to be 
obtained; the arrangement was then complete after 

the ropes from the flywheel had been disconnected 
from the main driving pulley in the shaft. The Robey 
engine was started, driving the dynamo attached to it, and 
generating a current which was transmitted to the second 
dynamo by means of the conducting wires and the double 
connection of the switchboards; the second dynamo then 

became a motor, and, being clutched on tothe main shaft- 

ing by means of its own countershaft, produced sufficient 

power to work the various michines required in the de- 

partment. 

The whole arrangement was completed in about an hour 
after the decision had been arrived at, and the machinery 
was started without the slightest hitch whatever. The 
current passing into the motor varied from 250 to 500 am- 
péres, according to the different loads, at a potential of 115 
volts; it was kept running for about 36 hours without one 
single stop of the slightest interruption whatever. The re- 
markable self-regulation and regularity of speed under dif- 
ferent loads was an agreeable surprise to the principals of 
the firm, who were so well satisfied with the new arrange- 
men s that in all probability a further development of 
electricity as a motor may be decided upon. 
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A Montana Electric Light Station. 





™The development of the electric light and power indus- 
try in the northwest has been marked by ‘the establish- 
ment of some well-built and finely-equipped electric light 
stations. Our illustration on this page shows an interior 
view of the station at Livingston, Mont., operated by the 
Livingston Electric Light Company. The photograph 
from which our sketch is made was taken by the aid of 
the arc light, the time of exposure being one minute. 
A noticeable feature of the view is that, although the 
plant is in operation, not a single spoke of the engine fly 
wheels is visible, a fact which shows the speed and smooth 
running of the engine as well as the perfection of the 
illumination. 

The dynamos, as will be seen, are of the Thomson-Hous- 
ton type, one being a 650-light alternator and the other a 
20-light arc machine. The dynamos are driven by a com- 
pound condensing McIntosh & Seymour engine, and this is 
connected to the dynamos by the best quality of Shultz 
belts. The engine, as will be seen, is placed upon a_ brick 


ELECTRIC LIGHT PLANT 


foundation. The dynamo room is neat and well kept, and 
there is a noticeable absence of unsightly wires in all parts 
of the room and especially upon the face of the switch- 
board, At the top of the switchboard are seen the lightning 
arresters, which are of the well known Thomson-Houston 
type. Tho measuring instruments and resistance box are 
shown cn the lower part of the switch-buard. The plant is 
©perated under the supervision of Mr. F. H. Ross, and the 
Seneral neat and orderly appearance of the station does 
him great credit. 
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An Electric Motor Factory. 





The rapid development of electric railroading in this 
country has given rise to some very farge and important 
factories entirely devoted to the construction of electric 
motors for this purpgse. In the accompanying illustration 
is shown one section of the assembling room of the United 
Electric Traction Company’s factory at Jersey City, N. J., 
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The Electrical Tramway in Paris. 





Experiments with the working of tramways by elec- 
tricity, says the London Electrician, are being continued 
in Paris by the Northern Company on the line between 
Levallois and Madeleine. Four cars are practically worked, 
and the Société Francaise d’Accumulateurs Electriques 
(Faure-Sellon-Volckmar), who supply the motive power at 





ASSEMBLING ROOM IN 


in which the motors of this company’s system of electric 
traction receive the finishing touches before they are sent 
out for actual service. At the right of the illustration are 
seen some of the frames of the 30h. p. railway motors of 
the type now employed on the cars of this company in 





AT LIVINGSTON, MONT. 


various parts of the country. It will be seen that these 
frames are for motors of the old Siemens’ two-pole type, 
with four coils, the cores being built up of bars of soft 
wrought iron. With the exception of tliat shown im our 
illustra nm, the entire machinery of this factory is operated 
by elec. ic power, thus avoiding the use of a very large 
amou i: of unnecessary counter-shafting. In the assembling 
rocm, however, the machines used for heavy work are 
drive. directly from the factory engines. The factory is 
y both arc and incandescent lamps. 





A MOTOR FACTORY. 


the rate of 3d, per car and kilometre, are of opinion that 
the traftic will be permanent. The motive power is fur- 
nished by Faure-Sellon-Volckmar accumulators, with 
double plates. The batteries are divided in 12 boxes, each 
containing nine elements coupled in series. 108 cells in all, 
and as each element weighs 15 kilograms, the total weight 
of the battery is 1,620 kilograms. 

The 12 boxes are placed in cupboards in the corners of 
the car—four in front and eight behind. The connections 
are so arranged that the elements, when the boxes are 
fixed in their places, become automatically ranged in 
groups of three by three boxes behird each other, so that 
there are four groups in all of 27 elements ranged after 
each other. These four groups may be connected for work 
in four different ways, as at the Birmingham tramway. 
The various connections are effected by the aid of a 
commutator, consisting of a wooden cylinder, with con- 
tacts on the surface. The cylinder is turned by a handle, 
The electrical motor is of Siemens’ construction, and 
situated below the car in front. The number of revolutions 
may be raised to 1,600 a minute, but under normal work- 
ing itis 1,000. The power is transmitted to the wheels of 
the car through gearing, which reduces the speed in the 
proportion of 26 to 1. 

The motor is reversed by the use of a double set of 
brushes. The cars weigh 3,500 kilograms, there being 
1,600 kilograms of accumulators, and they carry 50 persons, 
During ordinary speed vf 11 kilometres (6.85 miles) an 
hour the electrical work required is as follows: On level 
road, 4.3 h. p. (16 ampéres x 200 volts); on incline of 1 in 
100, 7.8 h. p. (29 ampéres x 200 volts ; on incline of 1 in 
50, 11h. p. (42 ampéres x 200 volts), With a speed of 9 
kilometres (58 miles) an hour and an incline of 1 in 33, 12.8 
h. p. (46 ampéres « 200 volts) are required, On an izcline 
of 1 in 25, 15.3 h. p. (7 amp res « 200 volts). Finally, 
with a speed of 5 kilometers (3 miles) an hour and an in- 
cline of 1 in 20 the force is 10.2 h p. (88 ampéres x 200 
volts), and on an incline of 1 in 18, 10.75 h. p. (40 ampéres 


< 200 volts). 
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Behavior of Lubricating Qils.* 


Experiments to determine the coefficient of friction be- 
tween lubricated rubbing surfaces have been prosecuted 
for 200 years and have resulted in the construction of 
manv forms of satisfactory apparatus for such measure- 
ment, which are now known as oil testing machines, Such 
machines are now being resorted to by large consumers 
of oil as a means of discriminating between the lubricat- 
ing value of the numerous oils offered by manufacturers, 





* Synopsis of a paper read at the Indianapolis meeting of the 
American Association for the Advancement of Science, by J. E. 
Denton, of Hoboken, N. J. 
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and which, while practically alike in fluidity and general 
oily qualities, are nevertheless claimed to differ in their 
spective abilities to afford satisfactory lubrication. 

only difference of behavior of all these lubricating 
oils shown by the oil testing machines, is simply such dif- 
ferences of frictional resistance as can be ascribed to the 
variation in viscosity of the substances in the fluid condi- 
tion, and this difference of friction fails to account for the 
well-attested fact that some of the oils are unable to pre- 
vent excessive heating and cutting on heayy machinery 
bearings, which exhibit no such action when lubricated 
with other oils. 

Experiments were described which have been made with a 
special apparatus constructed for the lubricating committee 
of the Standard Oi! Company, proving that the overheating of 
bearings is due to accidental abrasion of the rubbing sur- 
faces, caused by the gradual and inevitable variations of 
the smoothness of these surfaces by metallic wear. This 
abrasion generates a comparatively intense heat at some 
point of the bearings, and tends to vaporize some oils more 
than others. Oils which are incapable of resisting exces- 
sive vaporization by such accidental heating are those 
which permit bearings to more frequently overheat than 
do others not so affected by temperature. 

The prevailing oil testing machines fai! toreveal such 
differences in oils: (1) because they have invariably been 
operated with artificially smooth surfaces: (2) because 
whenever accidental abrasion takes place observations are 
suspended until the heating tendency due to abrasion has 
been eliminated, and (8) because the oil supply to the test- 
ing journals is artificially abundant. instead of being re- 
stricted by feeding through practical forms of oil cups. 
By this means accidental deficiencies of supply which are 
frequently the initial cause of abrasion and overheating are 
eliminated and _ differences among oils depend- 
ing on their alnlity to feed more or less uni- 
formly by virtue of capillary action cannot be 
noted. It is therefore concluded that in order 
to enable mechanical oil tests to reveal the actual differ- 
ences of lubricating value among current lubricants, each 
oil must be tested with a series of conditions of the rubbing 
surfaces and practical feeding devices which involve op- 
portunities for abrasion and overheating. The lecture was 
illustrated by lantern views of various new devices for 
testing lubricants under the actual conditions of service, 
and also by samples of bearings which have been in service 
under various conditions, representing unsatisfactory Jubri- 
cation. Explanations were offered of the paradoxical fact 
that overheating is often relieved by supplying sand or 
emery to bearings. 
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Some Long-Lived Incandescent Lamps. 





Below is the remarkable record of a group of six 52-volt 
16 c. p. lamps exhausted on the Berrenberg vacuum pump. 
now the property of the Beacon Vacuum Pump and Elec- 
trical Company, of Boston. 

These lamps were burned three volts over normal 
pressure, with the following results: ist, 888 hours; 2d, 
960 hours: 3d, 1,182 hours; 4th, 1,564 hours; 5th, 1,704 
hours; 6th, 2,753 hours. This speaks well fcr the results 
obtained by the Berrenberg pump, as, without the most 
perfect vacuum, lamps cannot attain such length of life, 
especially when burned over their normal voltage. 

To still further illustrate the beneficial effects of a non- 
mercurial vacuum on incandescent lamps, it may be noted 
that two lamps of 52 volts 16 c. p. each, exhausted on the 
Berrenberg pump,’ were burned on 110-volt circuit, each 
lamp taking the whole voltage. The lamps developed 750 
c, p, each. One of them burned in this way for 45 min- 
utes, and the other for 1} hours before burning out. 
Lamps with ordinary mercurial vacuums under this test, 
burned out at once. 
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The Siemens-Vielle Standard Lamp.* 


BY DR. E. LIEBENTHAL. 

The forms up to the present suggested for obtaining the 
unit of light passed by the Paris Congress have all of them 
many inconveniences, being both difficult to manage and 
most of them costly. That illustrated in the accompany- 
ing figure has been specially designed to overcome these difti- 
culties. A stand some four inches high carries a box K K, 
shown nearly full size in the cut. On the’ bottom of the 
box is an insulated metal plate A, on which is a smal] drum 
of platinum strip R. a movable half cylinder m, a larger 
fixed one MW, and a terminal P. The strip passes under M 
and m, against which it is pressed by the spring /, and 
thence to the plate S, where it is clamped by the claw Z. 
The strip is now stretched by turning m backwards, and 
on passing a current through the instrument the platinum 
is melted, the light being observed through the aperture D. 
The handle g is now pressed, pushing S and Z forward, 
and at the same time lifting Z. On pulling g back, Z falls 
again, clipping the end of the platinum, and drawing on a 
fresh piece for the next reading. 

The lamp does not absolutely fulfill the requirements of 
the Congress, as the source of lightis platinum just melted, 
instead of melted platinum on the point of solidification ; 
but, if it should be found necessary, a correction factor 


‘From The E ectrician, London. Abstracted from the Elektrotech- 
niscle Zeitechrift. 
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may be ascertained once for ajl. The cost is infinitesimal 
compared to that of the original standard, one gram of 
platinum, costing about 67 cents, being sufficient for 50 
readings. The metalis also obtained pure without diffi- 
culty, as there is, of course, no fouling due to the source 
of heat. 

Preliminary trials with the lamp showed several small 
defects in the means of making contact on the right-hand 
side; these, however, were overcome by covering M with 
platinum, and abolishing m altogether, the strip being 
tightened by manipulating g. It was found also that more 
or less tension had but very slight effect on the results ob- 
tained. The current used varied from 9 ampéres to as 
much as 18, due to variation in the gauge of platinum 
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supplied. The strip used was akout 5.5 millimetres broad 
and .011 millimetres (.00044 inch) thick. A very large 
number of comparisons were made against the amyl-ace- 
tate standard, the current being slowly augmented, and 
the grease-pot carrier slid along the photometer bar as the 
light increased, the point at which the carrier stood. when 
the coil fused being taken as the reading. The results ob- 
tained do not agree perfectly among themselves, the mean 
error in 180 readings being 2.9 per cent., whereas the same 
observer made two amyl-acetate lamps agree within 0.95 
per cent. The errors are attributed both to variation of 
the platinum standard itself, and also to the fact that just 
before melting the light is considerably whiter than the 
amyl standard. 

As the final result Dr. Liebenthal gives the value of the 
amyl-acetate standard as .569 Congress unit. 


Herr v. Siemens originally gave the figure as 0.7 legal- 


unit, but thought that this was probably too high, owing 
to impurities in the platinum. 

From previous experiments the value of the English 
standard candle has been found to be 1.169 that of the 
amyl-acetate lamp, which makes the legal value of the can- 
dle .665 legal unit. On the other hand, Herr Violle him- 
self has made the value .54, a difference of over 20 per 
cent. 

In conclusion Dr. Liebenthal says that owing to the 
color the platinum lamp is best suited for arc-light deter- 
minations, and recommends that the platinum should only 
be about .2 to .3 mils, thick. 
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A New English Dynamo. 


The accompanying illustration shows a rather neat dy- 
namo, recently brought out in England, especially fer are 
lighting in small installations. 1t is interesting to observe 
that it embodies a modification of the Dieh] motor method 





DYNAMO FOR SMALL PLANTs. 


of regulaticn, as its electromotive force is varied by mov- 
ing the field magnets away from the armature. It is a 
machine of the Manchester pattern, but with two really 
independent magnetic circuits, inasmuch as the two parts 
of the magnets can be moved apart by the regulating 
wheel shown in the figure. This arrangement permits of 
changing the electromotive force within a very wide range, 
so that the dynamo can be used for almost any kind of 
service. It is made, if desired, self-regulating, but in the 
ordinary patterns the magnets are moved by hand 
to give any strength of field, and consequently 
the electromotive force that may seem necessary. For 
small installations where a few arc lamps are in circuit, 
and the machine,must occasionally be used for other pur- 
poses, the arrangement is specially convenient, although 
there is nothing strikingly original about it. In operating 
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arc lamps the magnets are simply screwed apart until the 
voltmeter shows the necessary pressure for the number 
of lamps then in circuit. If incandescent lamps are to be 
used with it, the regulator will serve the purpose of cutting 
down the electromotive force to any desired point; so that, 
for example, in a theatre, where it is necessary to turn the 
lights up and down, they can bé graded to any-degree of 
brightness. It will be noticed that the machine is— pro- 
vided with three bearings for the sake of steadiness, and is 
simply and strongly built. It should possess some merits 
for use in an experimental way wherea large range of 
voltage is particularly desirable. 


Electrical Distribution by Transformers from Central 
and Eccentric Stations.* 





BY DR. J. A. FLEMING, M. A. 


$10. Transformers at Milan.—Although: the central 
station at Milan was designed originally on the lines of an 
Edison direct-current low-pressure station, it has been 
found essential to supplement the direct-current plant 
by an alternating transformer system to reach the out- 
lying districts of the city. There are at the present time 
(1890) two combined engines and alternators by Ganz in 
the Milan central station, which machines are generally 
similar in arrangement although slightly different in 
details to the steam dynamos at Leghorn. These alterna- 
tors are of the 80 kilowatt size, driven direct by high-press- 
ure engines at aspeed of 250 revelutions, and generating a 
40-ampére primary current at 2,000 volts pressure. There 
are no separate exciters, but the alternators take exciting 
current to the amount of 28 amperes or so at 110 volts.from 
the Edison low-pressure mains. These machines.of which 
one is a reserve on the other, feed with the usual Ganz 
regulating arrangements into one single underground 
conductor of the Siemens concentric pattern, which runs 
from the station in the Via St. Radegonda to the Dalverme 
and Fossati theatres, about one and a quarter miles, or 
1,800 metres, from the station. In the Dalverme Theatre 
there is a bank of 11 transformers of the 7.5 kilowatt size. 
and in the Fossati Theatre two such transformers; these 
transformers feed between them about 1,800 incandescent 
lamps of 16 c. p., 8c. p. and 10c¢c. p. The cable carrying 
the primary current has a cross sectional area of 28 square 
millimetres in‘each member> The insulation, after three 
years of working. is very high and is between 3.000 and 
5,000 megohms per kilometre. 

The transformers are of the laiest pattern, as described 
in foregoing sections, and the arrangement for maintain- 
ing a constant potential at the supply end of the main is 
similar to that employed at Rome. The plant has been in 
perfectly satisfactory operation for three years, and will. 
no doubt, in time be greatly extended. 

$11. Other Transformer Stations by Ganz.—The dis- 
tribution of electrical energy by alternating current trans- 
formers is making very considerable progress in Italy. 
under the system of Zipernowsky, Déri and Blathy. The 
list on the next page gives the locality and approximate 
output (in 1890) of these stations in Italy. From this 
table it will be seen that at the date of writing (1890) the 
output of all the stations taken together which work an 
alternating system is about 4,000 h. p., or some 3,220 kilo- 
watts, and will in the immediate future be very greatly 
extended in consequence of the advantages offered by this 
system in utilizing water power. Already, as.is well 
known, a very large alternating plant is being arranged at 
Tivoli, near Rome, which is to be operated by water power. 
and to furnish current for lighting purposes in the city of 
Rome. 

At Marienbad there is a transformer station also operated 
by a similar plant, which was inaugurated in May, 1889. 
Street lighting is done by 36 alternate-curreot arc lamps 
and by incandescence lamps, and about 1,800 glow lamps 
of 16 c. p. are employed at private houses worked off a 
transformer system. The station is situated about a mile 
and a quarter from the centre of the town, and is a brick 
building, having an area of 600 square yards, and divided 
into a boiler house and engine room. ‘The dynamos aré 
Ganz alternators of 50,000 watts output each. Four such 
dynamos are driven direct by Westinghouse engines made 
by Alley & Maclellan, in Glasgow. The exciters are driven 
by belts off the alternators. The alternators generate cur 
rent at a pressure of 2,000 volts. The primary and secondary 
conductors are carried overhead on posts separated by about 
35 yards, and the transformers are contained in weather- 
tight receptacles on posts also. Three alternators are 
usually coupled together in parallel during the heavy time 
of load, and one machine held as a reserve. The dynamos 
work perfectly well in parallel, and are put on or off th 
circuits by the same arrangements as those described fo1 
the Leghorn central station. 

There is a small water-power transformer station at 
Valreas and Dieuletit, which is interesting as an example 
of transmission of power. Valreas (Vaucluse) and Dieulefit 
(Dréme) are electrically lit by means of power taken from 
a fall of water at Béconne, three miles from Dieulefit and 
nine miles from Valreas. At Beconne there are a couple 
of horizontal turbines, which yield each about 50 h, p. at 
180 turns per minute. Each turbine drives a Ganz alter- 
nator of 24 kilowatts output and an exeiter of three kilo- 


* Continued from THE ELECTRICAL WORLD, Aug. 30, 1890, 
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Watts output. The regulation of the turbines is effected 
by a hydraulic regulator by Bouvier, and the regulation 
of the primary electromotive force at the consumption 
end of the line is effected by the use of a mercury cup 
rheostat as before described. 

The primary current is conveyed by a bare overhead 
silicon bronze -wire, of 3.2 millimetres diameter (No. 10, B. 
W.G.) and a resistance of 11.8 ohms, to Dieulefit, and to 
Valreas by a similar wire of 6.6 millimetres in diameter 
(No. 3, B. W. G.) and 16.1 ohms resistance. The wires are 
carried on double shed porcelain insulators. The trans- 
formers are held in iron cases carried on posts, and from 
them are distributed insulated secondary wires to the 
houses. The station, although very small, offers an inter- 
esting example of the conveyance and utilization of water 
power by transformer plant. 

In Paris, the Continental Edison Company carry out the 
lighting of the Palais de l’'Elysée from their station situated 
about one mile and a quarter away by means of Ganz al- 
ternators and transformers. Two alternators of 90 kilo- 
watts and two of 24 kilowatts furnish current for 1,800 
glow lamps in the palace. The primary current is con- 
veyed at a pressure of 2,000 volts by an underground con- 
centric cable. The pressure is kept constant at the far 
end by the usual regulation of the exciting current, which 
is taken off from the direct-current machines in the same 
station. The four machines can be worked in parallel on 
to the single main, and the switchboard is arranged to 
permit this to be done. 





LOCALITY AND APPROXIMATE OUTPUT OF CENTRAL STA- 
TIONS IN ITALY. 
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Rich's Double Pole Protector and Cut Out. 





The double pole protector and cut out, illustrated on this 
page, embodies many of the essential features of a suc- 
cessful protector, and is intended for use on telephone 
lines to prevent damage from abnormal currents. 

The operation of this protector is as follows: The current 
enters at the main line binding post, passes through one of 
the fuse wires in the fuse magazine, through the magnet 
coil to the armature onthe magnet stand, and then to the 
contact post leading to the telephone instrument. In case 
of a heavy current coming over the line, the double pole 
magnet is energized, attracting the armature and break- 
ing the circuit to the telephone, and at the same instant 
establishing a circuit to the ground through the grounded 
line of the protector. As soon as the heavy current is re- 
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THE EBLECTRICAL WORLD. 
A New Balanced Valve for Steam Engines. 





The accompanying illustrations give a very clear idea of 
the construction and operation of a new balanced 
steam engine valve, the invention of Mr. F. I. Free- 
man, general manager of the Aitna Machine Company, 
Warren, O., and which has been lately patented by him. 

The figure represents a horizontal section through the 
centre of the cylinder, valves and steamchests. Referring 
to the parts as shown in the figure, A represents the steam 
chest lid or cover; B B are the two steam ports for ad- 
mitting the steam into the cylinder, and C C C Care the 
four clamps on the valve rod that holdthe valve in posi- 
tion. At D Dare shown the two exhaust ports; at E E 





BALANCED VALVE 


the two wedge plates between.the outer valve seat and the 
steam chest cover for adjusting the two outer valve seats: 
at F F the two outer valve seats; at H H two false steam 
ports in the outer valve seats directly opposite the steam 
ports in the cylinder, and at J J are shown the two false 
éxhaust ports in outer valve seats directly opposite the ex- 
haust ports in the cylinder. At K Kare the ends of the 
pipe that carry live or compressed steam from the cylinder 
into false poris in the outer valve seats; L L show the 
ends of pipe that carry exhaust steam from the exhaust 
cavity of the cylinder into the false exhaust ports in the 
outer valve seats; M M M M are the cap screws for holding ° 
the outer valve seats and the wedge plates in position 
after the valve has been adjusted; VV are the valves, and 
at W W W WV is shown the cavity for live steam in the 
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DOUBLE POLE PROTECTOR FOR TELEPHONE INSTRUMENTS. 


moved the armature automatically re-establishes the circuit 
to the telephone instrument. In case of an excessive cur- 
rent the fuse in the fuse magazine instantly blows out, 
thus cutting both the telephone and protector completely 
out of circuit and shutting the current out of the build 
ing. The openings in the fuse magazine afford an oppor- 
tunity of ascertaining when the fuse wire is melted, and 
also prevent any excessive currents from arcing across 
and burning out the protector at the time the fuse wire 
blows out. 

These protectors are manufactured by the Electric Pro- 
tector and Specialty Company, of Cincinnati, O., under 
the supervision of Mr. H. G. Rich, the superintendent, 
and the inventor of the protector. He claims that the 
double pole feature of the magnet is an important one 
where there is a liability of having to contend with 
“sneak” currents. The fuse magazine is a useful feature, 
as it enables the telephone subscriber t re-establish the cir- 
cuit in case the fuse should be blown cut. 


outer walls of the steamchest. This cavity entirely sur- 
rounds the steam chest. 

The outer valve seats are secured against end motion by 
tongue and cavities in the steam chest cover, adjusting 
wedges and false seats, as is clearly shown in the figure. 
The false seats are also held firmly in position by four cap 
screws in each seat. These cap screws pass from the out- 
side of the steam chest cover through the adjusting wedge 
plates and are secured into the outer valve seats. The 
holes in the adjusting wedge plates are slotted where the 
cap screws go through in order to allow them to be moved 
up or down to adjust the outer valve seat. 

In order to adjust the valves, all that it is necessary to do 
is first to set the valves in the ordinary way. The wedges 
and the outer valve seats are then placed on the steam 
chest lid or cover and the lid then put in position, The 
outer-valve seat is then adjusted by means of the adjusting 
plate being raised or lowered by the adjusting screw X 
until the valve moves freely between the two valve seats, 


171 
just tight enough so that the steam cannot pass between 
the faces of the valyes and seats. The wedges and seats 
are then secured to the steam chest lid or cover by means 
of the cap screw M. . 

The valves are then adjusted, and as there can no steam 
come in contact with the back of the valve, the valve 


“be balanced except when the steam port is covered. 


the steam port is entirely covered by the valves. there is_a 
pressure nearly equal to boiler pressure on the under side 
of the valves, for the reason that at this time compression 
begins to take place, and if it were not overcome there 
would be a pressure against the under side of the valve 
and the face of the outer valve seat. 

To overcome this, the steam that is confined in the cyl- 





FOR STEAM ENCINES. 


inder is carried through the pipe AK into the false steam 
port H, in the outer valve seat. Therefore any pressure 
on the under side of the valve through the steam ports also 
occurs on the back of the valve in the false steam ports in 
the outer valve seats. This gives exactly the same pressure 
on the outer side of the valve as on the under side. Any 
pressure from exhaust steam is counteracted in the same 
way by means of the pipe L. 

It will be noticed that the valves are simply frames; that 
is, the lips on the top and bottom of the valves are exactly 
the same width ; consequently the exhaust cavity in the 
valve is not covered as in the ordinary slide valve, so that 
when the steam is exhausting, the exhaust steam, instead 
of creating a pressure on the under side of the valve, passes 
clear through the valve, and the pressure is exerted on the 
outer valve seats. 

In cold weather, the metal in the valves being thinner 
than that in either the steam chest cover or steam chest, 
the valves might perhaps, when the engine is first started 
in the morning, expand a little sooner than the steam chest, 
owing to their being entirely surrounded by steam, and 
cause the valves to stick, perhaps tight enough to cut, until 
every part of the steam chest and cover is thoroughly 
warmed up. To prevent this the steam chest is cast with 
a cavity in the outer walls. This cavity, WWW W, en- 
tirely surrounds the steam chest. Live steam is taken from 
the steam pipe above the engine throttle valve and carried 
into this cavity. This steam expands the outer walls of 
the steam chest, so that the valves are free and would pos- 
sibly leak a little instead of binding for the first few revo- 
lutions, or until the steam chest and lid are thoroughly 
warmed up andexpanded. This prevents the danger of 
sticking, for the moment there is any steam in the boiler 
there is also steam in the steam pipe and in the eavity 
around the steam chest and the steam chest quickly be- 
comes expanded so that the engine is always ready to start 
without danger. 

ee Mere 
Alloys for Fuses. 





The following proportions for fusible alloys may be of 
interest to those of our readers who have occasion to make 
or use fuses. It will be seen that they are due to Weisbach 
and have been used in actual practice. The range of 
melting point is so great that almost any desired current . 
can be probably taken care of without the use of too small ° 
a wire. 


Melting points 
in degrees 


Centigrade, 
43°3 
04.4 
4 
118.8 
125 


5 
~ 


Bismuth. 


241.0 
167.7 
167.7 
200 
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Magnetic Properties of Alloys of Nickel and Iron.* 


BY J. HOPKINSON, D.SC,, F.R.S. 


7 | t different alloys have been examined, distinguished 
here by the letters of the alphabet. All the samples were 
ven to me by Mr. Riley, of the Steel Company of Scot- 
» who also furnished me with the analysis given with 
eee of the experiments with each sample. 
methods of experiment were the same as were de- 
thiled in my paper op ‘* Magnetic and other Physical trop- 
erties of Iron at a High Temperature.” The dimensions 
of the samples were also the same. For this reacon it is 
unnecessary to recapitulate the methods adopted. I con- 
fine myself to a statement of the several results, dealing 
with each sample in succession. 
A. The following is the analyele of a5 omar: 
: c . . , 


e. , . 

26 be 0 42 0.58 0.03 0.04 per cent. 
In this case a magnetization curve is all that I have ob- 
tained free from doubt; the sample was heated and its mag- 
netization determined at various temperatures for a force 
af 0.59, but the higher temperatures must be taken asa 
shade doubtful, as the secondary broke down before cool- 
ifg, and I cannot be sure whether or not the resistance of 
the secondary may have changed. 

ale I. gives the results at the ordinary temperature for 
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critical temperatures, one at which it ceases to be magnet- 
izable with increase of temperature, the other, and lower, 
at which it again becomes magnetizable as the temperatures 
fall, and that these temperatures differ by about 150 de- 
grees C. Between these temperatures, then, the material 
can exist in either of two states—a magnetizable and a non- 
magnetizable. Note, further, that the curve for decreasing 
temperature returns into that for increasing temperature, 
and does not attain to the high value reached when the 
temperature is increasing. From Curve 4 we see that there 
is absorption of heat about 750 degrees C., and not before ; 
and from Curve 5 that heat is given off at 632 degrees C.., 
and again at a lower temperature. Comparing these 
temperatures with Curve 3, it is apparent that the 
absorption and liberation of heat occur at the same tem- 
perature as the loss and return of the capacity for mag- 
netism. From Curve 5 also we may infer that the latent 
heat liberated in cooling is about 150 times the heat liber- 
ated when the temperature of the material falls 1 degree C. 
Concerning the latent heat absorbed in heating, nothing 
can be inferred from Curve 4, excepting the temperature 
at which it is absorbed. 
C. This alloy is very similar to the last; its analysis is : 







Fe. Ni. C. Mn. 8. ¥. 
94.39 4.7 0.27 0 57 0.03 0.94 per cent. 
In Table II. are given the results of observations of in- 
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Vou. XVI. No, 


on being heated toa high temperature and being allowed 
to cool, 

On being placed in a freezing mixture, the material be- 
= magnetic at a temperature a little below freezing 
point. 

The material was next cooled to a temperature of about 
—51 degrees C. by means of solid carbonic acid. After the 
temperature had returned to 18 degrees C. the curve of 
magnetization was ascertained as shown in Curve 8 ; from 
this it will be seen that the ring of the material which was 
previously non-magnetizable at 13 degrees C. is now de. 
cidedly magnetizabie at the same temperature. On heating 
the material, it remained maeneticubic atl it reached a 
temperature of 580 degrees C, At this temperature it be. 
came non-magnetizable, and, on cooling, remained non- 
magnetizatle ut the ordinary temperatuye of the room. 
Curve 9 shows the induction at various temperatures for a 
magnetizing force 6.7; while Curv? 10 shows the induction in 
terms of the temperature to a different scale for a force of 
64. These curves show ti.at, through a range of temperature 
from some what below freezing to 580 degree C.. this ma- 
terial exists in two states, either being quite stable. the one 
being non-magnetizable, the other magnetizable. It 
changes from non-magnetizable to magnetizable if the 
temperature be reduced a little below freeezing; the mag- 
netizable state of the material does not change from mag- 
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CURVES 1 TO 13.-MACNETIC PROPERTIES OF ALLOYS OF NICKEL AND IRON. 


material before heating; these are plotted in Curve 1, 
‘ther with the curve for wrought iron, fur companson: 


TABLE I. 

netizing } Magnetizing 
orce. Induction.! force. Induction. 
0,06 i 4.7 % 
iz 29 &8 9,151 
35 38 16.8 12,876 
be 122 38.9 15,651 

0! 303 270.0 21,645 
214 995 


Theo onlv noteworthy features are that the coercive force 
és Obviously somewhat considerable, and that the maximum 
aiduction is great—zre ter than that of the more nearly 
pure iron. 

Kn Curve 2 are shown the results of induction in terms of 
he teinperature for a force of 0.50. 

B. The following is the analysis of the sample: —_ 

Fe. Ni. C. Mn. gS, P. Si. 
9.4799 4.7 0.22 0.23 0.014 0.037 trace per cent. 

We have here resuits of induction in terms of tempera- 
@ufe fer a magnetizing force of 0.12, shown in Curve3, and 
for comparison therewith the results of rate of heating and 
eodling in Curves 4and 5 respectively. The experiment 
with rising temperature was made by simply observin 
with a watch the hour at which the temperature attai 
a@@cessive values whilst the piece was in the furnace; the 
cabling experiments were made in exactly the way described 
aa **Phil. Trans ,” A, 1589, p. 453; in the experiment with 
ridin s temperature, however (Curve 4), the ordinates are 
hp actual! temperatures, not the logarithms of the excess 

temperature above the room, as in Curve 5. The most 
wemarkable feature in Curve 3 is that the material has two 
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duction in terms of magnetizing force at the ordinary tem- 
perature of the room; and in Curve 6 these are plotted to- 
gether with the curve for wrought iron. 


TABLE TI. 
Magnetizing Magnetizing 
force. Induetion. ‘oree. Induction. 

0.06 14 1.6 3,068 
0.12 29 8.7 8,786 
0.25 6) 16.6 13,641 
0.52 127 38.5 16,702 
1.05 294 266.5 21,697 
2.10 760 


The material appears to be capable of considerably higher 
magnetization than wrought iron. In Curve 7 is shown 
the relation of induction and temperature for two forces, 
26.5 and 0.5, the resulis being obtained on two different 
days, to the same scale of abseissz but different scales of 
ordinates. These curves show the same features as the 
alloy B, but at a ratner lower temperature. 

D. This sample contains 22 per cent. of nickel. It was 
not thoroughly tested, as the supply of CO, which hap- 
pened to be available was msufficient. Its magnetic prop- 
erties. however, were similar to the next sample. 

E. The analysis of this sample * was : 

Fe. Ni. C. Mn. 8. P, Si. 

74.31 24.5 0.27 0.35 0.01 0.04 0.02 per cent. 
As the material was given to me it was non-magnetizable 
at ordinary temperature; that is to say, the permeability 
was small, about 1.4, and the induction was precisely pro- 

ortional to the magnetizing force. The ring on being 

reated remained ron-magnetizable up to 700 degrees C. or 
800 degrees C. A lLlock of the material did not recalesce 


* The results with this sample have alreadv been presented to the 
Ro) al Society (* Proceedings,” Vol. 47, pp. 28 and 188), but are re- 
peated now for completeness. 





netizable to non-magnetizable until the temperature is 
raised to 580 degrees C. 

The same kind of thing can be seen ina much less degree 
with ordinary stee'. Over a small range thiscan exist in 
two states; but in changing its state from non-magnetiza- 
ble to magne tizable a considerable amount of heat is liber 
ated, which causes rise of t mperature in the steel. It is 
cbserved in samples B and C of nickel steel, as we have 
just seen, but at a bigher temperature. 

As might be expected, the other physical properties of 
this material change with its magnetic properties. Mr. 
Riley has kindly supplied me with wire. 

The wire as sent to me was magnetizable as tested 
by means of a magnet in the ordinary way. On heating it 
toa dull redness it became non-magnetizable, whether it 
was cooled slowly or exceedingly rapidly by plunging it 
into cold water. A quantity of the wire was brought into 
the non-mag.etizable state by heating it and allowing it to 
cool. The electric resistance of a portion of this wire, 
about five metres in length, was ascertuined in terms of 
the temperature ; it was first of all tried at the ordinary 
temperature, and then at temperatures up to 340 degrees 
C. The specific resistances at these temperatures are in- 
dicated in Curve 11 by the numbers 1, 2, 3. The wire was 
then cooled by means of solid carbonic acid. The sup- 
posed course of change of resistance is indicated by the 
dotted line on the curve: the actual observations of resis- 
tance, however. are indicated by the crosses in the neigh- 
borhood of the letter A on the curve. The wire was then 
allowed to return to the temperature of the room, and was 
subsequently heated, the actual observations being shown 
‘by crosses on the lower branches of the curve ; the heating 
was continued to a temperature of 680 degrees C., and 
the metal was then allowed to cool. the actual observations 
being still shown by crosses. From this curve it will be 
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seen that in the two states of the metal (magnetizable and 
non-magnetizable) the resistances at ordinary temperatures 
are quite different. The specific resistance in the mag- 
netizable condition is about 0.000052 ; in the non-magnetiz- 
able condition it is about 0.000072. The curve of resistance 
in terms of the temperature of the material in the magne- 
tizable condition has a close resemblance to that of soft 
iron, excepting that the coefficient of variation is much 
smaller, as, indeed, one would expect in the case of an 
alloy; at 2u degrees C. the coefficient is about 0.00132 ; 
just below 600 degrees C. it is about 0.0040, and above 600 
degrees C. it has fallen to a value less than that which it 
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had at 20 degrees C. The change in electrical resistance 
effected by cooling is almost as remarkable as the change 
in the magnetic properties. 

Samples of the wire were next tested in Professor Ken- 
nedy’s laboratory for mechanical strength. Five samples of 
wire were taken which had been heated and were in the 
non-magnetizable state, and five which had been cooled and 
were in the magnetizable state. There was a marked dif- 
ference in the hardness of these two samples; the non- 
magnetizable was extremely soft, and the magnetizable 
tolerably hard. Of the five non-magnetizable samples the 
highest breaking stress was 50.52 tons per square inch, the 
lowest 48.75 ; the greatest extension was 33 per cent., the 
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lowest 30 per cent. Of the magnetizable samples the bigh- 
est breaking stress was 88.12 tons per square inch, the 
lowest 85.76; the highest extension was 8.33, the lowest 
6.70. The broken fragments. both of the wire which had 
originally been magnetizable and that which had been 
non-magnetizable, were now found to be magnetizable. If 
this material could be produced at a lower cost these facts 
would have a very important bearing. As a mild steel 
the non-magnetizable material is very fine, having so high 
a breaking stress for so great an elongation at rupture. 
Suppose it were used for any purpose for which a mild steel 
is suitable on account of this considerable elongation at rup- 
ture; if exposed to a sharp frost its properties would be 
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completely changed—it would become essentially a hard 
steel, and it would remain a hard steel until it had actually 
been heated to a temperature of 600 degrees C. 

F. This sample contains 30 per cent. of nickel. Curve 
12 shows the relation of induction to magnetizing force at 
the ordinary temperature, and Curve 13 the relation of 
induction and temperature for a force of 0.65. The re- 
markable feature here is the low temperature at which the 
change between magnetizable and non-magnetizable oc- 
curs, whether the temperature is rising or talling. Com- 
paring it with the last sample, we see that the character 
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of the material with regard to magnetism is entirely 
changed. 

G. The analysis of this sample is: 

Fe. Ni. C. Mn. s, P. 
66.19 33.0 0.28 0.50 0.01 0.02 per cent. 

In Curve 14 is given the relation of induction and force 
at the ordinary temperature, and in Curves 15 and 16 the 
relation of induction and temperature for forces 1.0 and 
%.3. The remarkable feature of this material is the com- 
plete difference from the last but one. and the low 
temperature of change. There is but very little difference 
between the temperatures of change when heated and 
when cooled. 

H. The analysis of this sample, as furnished by Mr. 
Riley, is : 

Fe. Ni. C, Mn. 8. P. 
26 50 73.0 0.18 (30 0.01 0.01 per cent. 

in Curve 17 is given the relation of induction and force at 
the ordinary temperature. Itis curious toremark that the in- 
duetion for considerable forces is greater than in the steel 
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with 33 per cent. of nickel, and that it is greater than for 
a mechanical mixture of iron and nickel in the propor- 
tions of the analysis, hqwever the particles might be ar- 
ranged in relation to each other. 

The critical temperature of the material is 600 degrees 
C.; it shows no material difference between the critical 
temperatures for increasing and diminishing temperatures. 


—_—_23rr 2 oo e____—_—_- 


Electric Gas Lighting Company vs. Chas. E. Fuller. 





The above suit was instituted by Messrs. Fuller, Holtzer 
& Co., and the following is the full text of Judge Colt’s 
original decision, rendered on May 2 in the United States 
Circuit Court, District of Massachusetts. Arguments for a 
rehearing were heard on the 9th of August, and the ori- 
ginal decision has just been reaffirmed. The court says : 

** his is a bill in equity brought for the infringement of 
letters patent No. 225,071, granted to Henry F. Packard, 
and No, 282,304, granted to Frank V. Sanford, for improve- 
ments in electric gas lighting apparatus. The patents re- 
late to that form of electric gas lighting where the burner 
is operated by hand, and which does away with the use of 
matches. 

Packard says in his specification: 

** * My invention consisis in certain novel devices, herein- 
after fully described, by means of which the gas is turned 
on by pressing or pulling down and then releasing a lever 
titted loosely to the stem of the cock, and thereby 
causing a vibrating arm to sweep past the tip of the 
burner; also, in the combination, with the said 
device~ of an electric contact point fixed upon the 
end of the said vibrating arm, and of a fixed 
electrode located in close proximity to the orifice from 
which the gas issues, one cf the said electrodes being insu- 
lated from the burner, and which, by the action of the said 
devices, are caused to make and break contact when the 
gas is turned on, thereby producing an electric spark and 
igniting the gas.’ 

‘** The claims relied upon are the third and fourth, which 
are as follows: 

** +3. In combination with a gas burner, A, and a fixed 
electrode, n, the rachet D, pawl h, spring F. lever £, 
pivoted loosely upon the stem of the cock and having two 
arms, f and g, to the latter of which is attached an elastic 
— point, and stop pin, k, as and for the purposes set 

orth. 

‘**4, Inan electric gas lighting apparatus, in combination 
with devices constructed and arranged to open and close 
the gas passage to the tip at each alternate movement 
thereof, and conjointly with such opening to ignite the gas 
by an electric spark generated by such movement, devices 
which shall, without actuating the gas cock, repeat the 
electrical spark by the return movement of the opening 
devices to their normal position for further use, substan- 
tially as described and shown.’ 

‘* The Sanford device is substantially like the Packard, 
with the addition of a chain which 1s attached to 
the arm of the lever. By pulling the chain with the hand, 
the burner is operated. The apparatus covering both of 
the patents is called the Packard-Sanford burner, and it 
appears to have been the first burner of this class which 
obtained any large degree of commercial success. 

‘* The defence mainly relied upon is that there wes no in- 
vention in what Packard did, in view of the state of the 
art at the time. It is not denied by the complainants that 
every element covered by the claims of the Packard pat- 
ent may have been old, but it is said that they were never 
so combined before, and that the result is a great 
improvement over all prior devices of this class. The 
complainants insist that it is by taking one element 
from one prior patent and _ = another’ element 
from another that the defendants seek to 
destroy this patent, and, in answer to this position, they 
cite the reasoning of the Supreme Court in Parks v. 
Booth, 102 U. S. 96, where, in stating the rule as to anti- 
cipation of a patented combination, the court says : 

‘** Where the thing patented is an entirety, consisting of a 
separate device or of a single combination of old elements 
incapable of division cr separate use, the respondent cannot 
make good the defence in question by proving that a part 
of the entire invention is found in one prior patent, printed 
publication or machine, and another part in another, and 
so on indefinitely, and from the whole or any given num- 
ber expect the court to determine the issue of novelty ad- 
versely to the complainant.’ 

** The constituents of the Packard gas burner are a fixed 
electrode, a stop-cock with one way or several ways, a 
ratchet rigidly secured so as to move with the stem of the 
cock, and having four teeth for a one-way slop cock, and 
a proportionably increased number of teeth according to 
the number of ways through the cock, an angle lever fitted 
loosely upon the stem of the cock, one of its arms for 
operating by hand, and the other extended so as to carry 
an electric contact point against and past the electrode 
fixed at the burner tip when the first arm is depressed, 
a pawl attached to the lever to engage with the 
ratchet, a spring to retract the lever when released 
after being depressed. and a stop pin to limit the move- 
ment of the lever. To light the gas it is necessary to 
pull down the lever arm once, whereby the pawl engages 
with and turns the ratchet which opens the valve and 
admits the gas through the orifice, while the other lever 
arm sweeps pastthe contact point across the fixed elec- 
trode, making and breaking the circuit and thereby pro- 
ducing an igniting spark; upon releasing the arm the 
spring will return the lever to its position, making another 
spark on its return, and, the pawl not engaging 
with the ratchet on its return, the gas will be left burning. 
To extinguish the gas a single pull will revolve the 
lug so as to close the cock, and the spring will return the 
ever to its position. 

‘** No one of the prior devices, referred to by the defend- 
ants, discloses the combination of elements embraced in 
the Packard patent. Those devices at most contaimed but 
a part of the Packard mechanism, and, if practically oper- 
ative, they seem to have been of doubtful utility. To 
have constructed the Packard apparatus and so made a 
practical and useful burner, I think showed invention. 

** The Smith patent, No. 20,305, shows a ratchet wheel 
fixed to a gas cock, a lever moving freely on the gas-cock, 
a pawl which engages the ratchet, and an arm carried by 
the lever to the tip of the burner, but it does not show 
that the teeth of the ratchet are proportioned to the ways 
through the cock; nor is the curved magnet of Smith 
»ivoted at its centre and carrying a rod, the twv-armed 
Coa of Parekard. The Smith arm is not carried past but 
only up to the burner tip, and from all that appears must 
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be moved forward several times to turn on or off the gas. 
There are also other differences between the two devices. 

‘* The Tirrell patent, No. 282,661, bears a closer general 
appearance to the Packard apparatus. The date of the 
Tirrell patent is subsequent to the Packard, but it appears 
that the Tirrell invention was prior in point of time. But 
in the Tirrell patent there is missing the ratchet, the pawl, 
the spring and the stop of Packard. It is said that all 
Packard did was to apply the ratchet and pawl, which 
were old, to the Tirrell. structure, and that this was not 
invention. But he did something more than this. We 
must take the combinations in their entirety, and so 
viewed I do not think the Tirrell invention destroys the 
Packard patent. It is clear that the Packard device is a 
great improvement over Tirrell’s, and that the combina- 
tion of elements employed is different. For the same 
reason, and without entering into the specific distinctions 
between the two structures, the Heyl patent, No. 58,943, 
does not anticipate Packard. I find in none of the prior 
devices the combinations referred to in the third and 
fourth claims of the Packard patent, and recognizing the 
prior state of the art, I think it called for the exercise of 
the inventive faculty as distinguished from mere mechan- 
ical skill to produce the Packard burner. Upon the ques- 
tion of infringement I have no doubt. 

** Decree for complainants.” 








Special Correspondence. 


NEW YORK NOTES 


OFFICE OF THE ELECTRICAL WORLD, 
167-177 TIMES BUILDING, NEW YorRK, Aug. 30, 1890, 


Subway Coustruction.—At a recent meeting of the Board of 
Electrical Control, a report of the construction of subways in 1890 
up to date was presented by Mr. Beckwith. During this year 
158,181 feet of trench have been dug and 774,926 feet of ducts have 
been laid, as against 56,035 feet of trench and 621,430 feet of ducts 
laid last year. 

Mr. Smith Acker, of the firm of Acker & Bentz, electric wire 
contractors, Brooklyn, is about to close a contract for one 500-light 
dynamo at Rockville Centre, L. I. The transformer system of the 
National Manufacturing Company will be used. Mr. Bentz, of the 
same company, is installing a 500-light isolated plant for Mr. L. U. 
Cox at Washington, D. C. 


The Hunt Engiveertng Company, of Brooklyn, has closed 
the following contracts during the last month: Ashley & Bailey's 
silk mill, at Paterson, N. J., 500 lights; National Needle Works, at 
Springfield, Mass., 325 lights; and the Republican Press Associa. 
tion Building, Concord, N. H., 300 lights. This company is doing 
the construction on all of these plants, including the power, plant 
and dynamos of the type made by the Standard Electric Company, 
of Vermont. 


Fire in the Inte:ior Conduit Factory.—The fire which 
partially destroyed the factory of the Interior Conduit and Insula- 
tion Company on Tuesday night, Aug. 26, started in the drying 
rooms, and, after burning many thousand feet of green or untreated 
underground tube and effecting the destruction of the underground 
curing apparatus, was checked, sothat the output of underground 
conduits will only be temporarily restricted. Having kept the 
original factory on West Twenty seventh street on interior conduit 
work, this branch of the company’s business will not be inter- 
rupted, and, with the aid of additional temporary factory facilities 
secured in that neighborhood, the company will be enabled to aid 
the underground department materially. The burnt building will 
be immediately rebuilt, and a new structure, seven stories high, 
will be added. This will more than double the present accom- 
modations and enable the company to keep pace with the extra- 
ordinary demand made upon it. 


Electric Lights in the Fifth Avenue Theatre.—Mr. H. 
C. Miner has just refurnished the Fifth avenue theatre, and with 
his usual enterprise and judgment he has put in the electric light. 
The massive chandelier which hangs in the dome of the theatre is 
one of the main ornaments of the house. It was built by I. P. 
Frink, of this city, and cost Mr. Miner $1,500. It measures 30 feet 
from the brass ball at the end of the stem to the plate at the upper 
extremity of the stem and weighs 800 pounds. It contains 262 
lights, gas and electric. The gas burners are made to resemble 
candles. It is proposed to light the house by electricity, the gas 
being reserved for supplementary purposes in any very special il- 
lumination. The lights can be used for svenic display, many effects 
being obtained by colored combinations. The lower circle contains 
56 gas and 56 electric lights. Itis surmounted by a silvered glass 
reflector. Above this circle and the reflector are ten clusters of 
lights, each made up of six gas burners surrounding three electric 
lamps. Six feet above this circle of clusters is still another of ten 
clusters, each made up of four gas lights surrounding two clectric 
lghts. The chandelier, which is richly ornamented with brass, 
can be raised and lowered at will, and the stem and pipes are 
silvered over or bronzed. W. T. H. 





NEW ENGLAND NOTES, 


BRANCH OFFICE OF THE ELECTRICAL WORLD, 
Room 8, Cook Building, cor. Franklin and Congress Sts. 
Boston, Aug. 30, 1890. 


The Boston Rubber Shoe Company, manufacturer of 
climax tape, has resumed operations after being closed for two 
weeks. 

Mr. Hi. E. Townsend, of the Electrical Safety Company, is 
very sick. Wetrust thata favorable turn may soon occur, and 
that we shall be able to have him with us again shortly. 


Mr. W. 1. Barker, New England representative of the Elec- 
trical Review, has been very sick for the last two weeks, out at 
present is slightly better. We trust that he will be out again soon. 

Beverly, Mass.—Ground was broken Monday morning for the 
new brick electric light and power station. When completed it 
will be one of the most commodious and best equipped in Essex 
County. 


Peabody Citizens Do Not Want Electric Light.—A tem- 
porary injunction has been served upon the town of Peabody, 
Mass., on petition of Willard Spaulding and others, to prevent 
their expending the town money for a town electric light plant. 

Mr. C. 0 Harris and wife, of Dallas, Tex., are in Boston 
this week enjoying the *‘beans”’ and investigating all the old land 
marks and relics. They are being well cared for by Mr. C. E. Bib- 
ber, of the Holtzer-Cabot Compary, for whom Mr. Harris is South 
western agent. 

Mr. B. F. Merritt, electrician for the New England Printing 
Telegraph Company, was married at Jamaica Plain, Mass., to 
Miss Alice Walker on Wednesday of this week. After a short 































































































































bridal tour, the happy couple will take up their residence at 
Jamaica Plain. 


Plaatsville, Conn.— At a special meeting of the stockholders 
of the Connecticut Motor Company held this week it was voted to 
increase thx capital stock from $20,000 to $40,000, the present stock- 
holders to be given,the preference in subscribing for the increase 
until October 1. 


Lynn, Mass.—The Lynn and Boston Railroad has not yet taken 
action toward securing a location for an electric power plant in 
Lynn President Breed has been given the necessary authority to 
procure a site and it will probably be locat don Sea, Broad or Beach 
streets. The fully equipped plant will probably cost about $75,000. 


Bhe National Telephone Company, which was before the 
Lynn aldermen for permission to string wires, offers a convenient 
method of communication for short distances. Its telephone is 
non-electric, and each subscriber is on an independent line. The 
majority of the stock is owned in Lynn. The petition was referred 
to the Committee on Streets. 


Trolley System in Providence, BR. 1.--The special com- 
mittee of the City Council on petition of the Union Railway Com- 
pany for the intoduction of the trolly system on its lines, has pre- 
pared a favorable report, which will be presented to the city gov- 
ernment this week. The vote on its adoption it is said-is likely to 
be close on account of the strong opposition from the electric light 
and telephone companies. 


Lawrence, Mass —The Lawrence aldermen gave a bearing 
Monday evening on the petition of the Merrimack Valley street 
Pailway Company for new locations and the right to operate all 
lines by electricity. The system specified was the single trolley. 
The only remonstrance came from the New England Telephone and 
‘Velegraph Company, of Massachusetts, which sent a written pro- 
test. The board reserved its decision until Sept, 8. 


W ikefiel¢d, Wass.—Col. C. F. Woodward states that Wake- 
field will have electric lights by the last of next month. The new 
stockholders of the Citizens’ Gas Company will hold a meeting 
Wednesday for the election of directors. The work of erecting 
poles will begin at once. The new company will furnish electric 
power for the Waketield and Stoneham Street R. R., and the work 
of building the railway will be started in the near future. 

A New Electric Line Opened —The new car service to 
Eggleston Square, in Boston, goe3 into oper «tion next Tuesday. On 
that date all hor e cars will be taken off and electric cars will run 
between Forest Hills, Egleston Squere and the Tremont House. 
New cars of the latest and best style have been provided for this 
line. and in the number are five eight-wheel open cars capable of 
seating 50people. some of the long box cars seating 40 people are 
being fitted up for the winter season. 


Wiursor, Conn.—The dam that the Farmington River Power 
Company 1s constructing at a point about three miles west of Po- 
quonock is 30 feet across and 16 feet high. The project is to dam 
the river at this point and cenduct the water by a canal about 30 
feet wide to he wheelhouse, some 70 feet from the dam. About 40 
men are now at work, and by the 1st of November the power de- 
veloped will be carried over the wires to Hartford, a distance 
of about five miles. The turbine wheels are already on the ground: 
which will give 800 h. ». The route for the wires to convey the 
power is now being surveyed. L. H. H. 





WESTERN NOTES, 


BRANCH OFFIC) (F THE ELFCTRICAL WORLD, } 
165 The Rockery, Chicago, Aug. 30, 1890. 
Plant Sold.—The Denver (Colo.) Electric Uluminating Com- 
pany has sold its plant. 


Mr. Walter Aufderheide has been appointed secretary of 
the He'sler Electric Lignt Company, of St. Louis. 


The Lee Smoke Burner and Fuel Saving Company, of 
Chicago, has elected Mr. Arnold Brecher general manager of the 
company and has opened up: fiices at 187 Dearborn street. 


Mir. ©. A. Rees, special agent of the Thomson-Houston Elec- 
tric Company, at Kansas City, Mo., has closed contracts for 659 
light altern iting incandescent plants at Maryville, Mo.; at Brook- 
field, Mo., and at Marysville, Kan. 


Mr. Heury C. Kddy, 170 La Salle street, Chicago, has been 
appointed Westein agent of the Censolidated Electric Storage 
Company, of New York and Philadelphia, and will push the sale of 
the Julien storage batteries in the West. 


Mr. L. BR. Curtis, of Mendota, M1., is one of the few fortunate 
possessors of a complete file of Tuk ELEcTRicAL Wor LD from Jan. 
6, 1883, to the present number. It may interest our readers to know 
that a complete file of Tur ELECTRICAL WORLD was recently sold 
for a sum of over one bundred dollars. 


Electric Lights for South Chicago.- The Calumet Elec- 
tric Lighting Company, of which F, H, Watriss is the president, has 
asked for and obtained a permit from the Department of Public 
Works to erect poles and place electric lights on all streets from 
Kighty-seventh to One Hundred and Sixth, in South Chicago, the 
compan y having obtained an ordinance from that village before it 
was annexed to Chicago. 


Mr. Charlies D. Jenney, of Indianapolis, was a welcome 
visitor in Chicago on Sunday and Monday of this week. In refer. 
ring to the business outlook, Mr. Jenney said his company had b en 
kept so busy from the start in building first-class motors that a 
new factory of far larger capacity was soon required and the same 
is now being erecied. With increased facilities for turning out 
motors, the company will soon be able to keep up with the demand. 

Telephone Quotations,—Col. 8. G. Lynch, broker, 153 Mon- 
roe street, Chicago, furnishes quotations on telephone stocks as 
follows: 





a $298@$300 | Cumberland......_..... $ 59@ $60 
Central Union...... .... 66@ 67) Wisconsin..... ....... . 116@ 117 
ES ae 98a@ 99| Bell of Missouri......... 140@ 145 
Great Southern...... . 30@ 32) Iowa Union............. 20@ 21 
Eat tbe. hs :a00's 38@ 40) Missouri and Kansas... 55@ 47 
Rocky Mountain Bell 40@ 45 





ELECTRIC LIGHT STOCKS, 
Chicago Are Light and | Cone Edison Co... .$125@$130 
Ps o6acdn xs 3 cave © S104@$105 
A Big Street Railway Contract.—The Thomson-Houston 
Electric Company. through Frederick Whitney Horne, representing 
its railway department, has just closed a contract withC B. 
Holmes, John J. Mitchell and K. Buckingham, the Davenport & 
Rock Island Street 'tailway Company, for the construction and 
equipment ofanckctric street railway in Da‘ enport, lowa, and 
Rock Isiand and Moline, il The amount involved in the contract 
is $350,000. There will be 20 miles of single track and five miles of 
double track, containing more than 60 curves, and 2,100 feet of 
track will be on bridges, including 1,500 feet over the government 
bridge. The overhead svstem will be employed, and the wires will 
be carried over the drawbridges on towers. The contract calls for 
50 passenger cars, seven 100 n. p. ~enerators, two 350 h. p. Corliss 
engines and three 3 0h. p. Hazleton boilers. Construction will 
begin at once and will be completed, it is said, within 100 days. 
F. De L, 





THE ELECTRICAL WORLD. 


ENGLISH NOTES. 


(From our own correspondent.) 


LONDON, Aug. 20, 1890. 
Silver Medal Awarded.—Messrs. Woodhouse and Rawson 
United, Limited, of London Eng., have beep awarded a silver 
medal for their display at the exhibition of fire and life saving ap- 
paratus now being held at Amsterdam. 


Lane Fox Patents.—Although the Lane Fox Company does 
not appear either by threats or by proffer: d negotiations to have 
gained any ground, an association has been formed with & view of 
protecting those who are concerned from the munopoly which it has 
sought to establish. This association also proposes to protect its 
members from the other schemes which are threatened by the 
owners of control patents. 


The City of London and the Electric Light.—This dis- 
trict, which occupies only about one square mile of this metropolis, 
has been eagerly sought after for lighting purposes by different 
companies for the lass seven years. The four-mile radius from 
Charing Cross, embracing an area of 124% square miles, does not by 
any means contain the whole of London proper. The city of Lon- 
don has been divided into three portions. Two of these have been 
allocated, the most easterly to Messrs. Laing, Wharton & Down, 
the representatives of the Thomson-Houston system, and a slice 
of the middle has been secured by the Brush Corporation, who, of 
all other companies, have been the most persevering in re- 
peated tenders, negotiations anid estimates ever since 1883, 
in which year severa: of the streets were experiment- 
ally lit by them from their factory at Lambeth. The 
contract for the third and westerly portion has not yet been given. 
You will notice that both of these firms may said to be of Ameri- 
can origin. The conditions of the specification imposed by the City 
Commissioners are of a very severe character, a powerful section 
of the corporation having scrongly opposed the electric lighting, 
and anot!er portion having wished to doit themselves. None of 
the companies, who have been supplying other parts of London, 
have been allowed, up to the present, to extend their wires into 
the city. There have been a few isolated private plants at work 
inside the city boundary, but these will not have soimportant an 
effect on the city district as the numerous large installations for 
lighting clubs. hotels, myuseums, etc., which have skimmed the 
cream of the work in other pa ts of London, in a manner, which 
must be very objeetionable to the supply companies. 











| News of the Week, 


THE TELEPHONE. 


Memphis, Kenn.—The Postal Telegraph and Cable Company 
has secured permission to erect poles and wires in Memphis, and 
an office will be established there at once. 

Covington, Ky.--J S. Freshour, S. S. Kimberly and J. P. 
Dieters have incorporated the West India & Columbia Telephone 
Company with a capital stock of $100,000. 

Monthly Statement.—The statement of the output of tele- 
phones by tne American Bell Telephone Company for the month 
ended Aug. 20 makes the following comparisons: 





August — 1890. 1889. Increase. 
GRGGS GUBIUGE: o.c0ccriecccerees 4,322 4,302 20 
PIN 06:00 06 a5 a.0cic0esesue 2,761 2,471 290 

eee 1,561 1,831 *270 

Dec. 21 to Aug. 20— 

Grees OULDUSE.....cccccceece 42,686 38,640 4,046 
a 17,752 16,152 1,610 
PR ING 5 5 ic vapicss dns 24,934 22,498 2,436 





*Decrease. . 

The total number of instruments in use Aug. 20, 1890, was 469,795, 
against 434,039 at the corresponding date last year, an increase of 
35,756. 








THE ELECTRIC LIGHT. 


Milford, N. H.—An electric light plant is to be established. 
Beeville, 'Tex.— It is stated that an electric light plant will be 
erected. 
Arkadelphia, Ark.—The erection of an electric light plant is 
projected. 
Winchester, Tex.—The erection of an electric light plant is 
projected. 
Dallas, Tex.—The Dallas Ice Factory will put in an electric 
light plant. 
Karlineton, Ky.—It is reported that an electric light plant 
will be erected. 
Memphis, Tenn.—Frank R. McGeoy wants prices on electric 
lighting fixtures, 
Petersburg, Va.—Thomas Pannill will, it is stated, erect an 
electric light plant. 
Greensboro, Ala. —Charles E. Waller wants bids for furnish- 
ing an electric light plant. 
Anderson, 8S. C.—The Anderson Hotel Company wants a 200- 
light incandescent dynamo. 
Selma, Ala.—The Selma Electric Light and Gas Company will 
put in an incandescent plant. 
Winchester, Tenn.—G. L. Hogan & Co. are erecting an elec- 
tric light plant to cost $10 000. 
Laconia, N. H.—'mprovements to the extent of $10,000 are be- 
ing made to the electric light plant. 
Buckannon, W,. Va.—The Buckannon Electric Light Com- 
pany will purchase an electric light plant. 
Auderson, 8S. C.—The Anderson Hotel Company will put in a 
200-light incandescent electric light plant. 
Benweood, W. Va.—It is reported that the Riverside Iron 
Works has erected an electric light plant. 
De Laud,Fla.— The De Land Electric Light and Ice Company 
has been incorporated with a capital stock of $150,000. 
Anderson, Cal.—Tbe Anderson Water Company is talking of 
putting in an electric light plant of .00-light capacity. 
Stroudsburg, Pa.-—The Penn City Electric Company has 
been incorporated with a capital stock of $2,000. 
Wellsville, 0.—The Valley Electric Light and Power Company, 
has been incor: porated, with a capital stock of $25,000. 
Columbia, Pa.—The Flectric Light Company has been awarded 
a contract for street lighting for a period of three y.ars. 


Parkersburg, W, Va.—The city council is considering the ad- 
visability of the city owning its own electric light plant. 





VoL. XVI.. No. 10. : 


Franklin, La.—J. A. Morris and A. B. Baker have, it is re- 
ported, erected an electric light plant at their sugar mill. 

Washington, Ga. It is stated that contract has been awarded 
for the erection of the incandescent electric light plant. 

Windsor, Ont.—The Reliance Electrical Company has been 
awarded the contract for erecting an electric light plant. 

Quanah, Tex.—The Quanah Water, Ice and Electric Light 
Company has been incorporated. The capital stock is $75,000. 

Port Townsend, Wash.—The Port Townsend Electric Light 
Company has increased its capital stock from $25,000 to $50,000. 

El Paso, Tex.—The El Paso Gas, Electric Light and Power 
Company has been incorporated with a capital stock of $300,000, 

Dover, Del..—The Dover Electric Light Company is making 
arrangements to increase its plant to three times its present size. 

Shenandoah, Wa.—The Shenandoah Land and Improvement 
Company will soon commence the erection of an electric light 
plant. 

Huntington, W. Va.—The Thomson-Houston Electric Com- 
pany contemplates the erection of an electric light plant in Hunt- 
ington. 

Monroe, N. C., will hold an election to decide as to the issu- 
ance of $25,000 of bonds to improve streets and erect an electric 
light plant. 

Greensboro, Ala.—The Greensboro Electric Light Company 
has been organized to erect an electric light plant. The capital 
stock is $5,000. 

Keokuk. Ia.—The Keokuk Hydraulic and Electric Company 
has been granted a franchise to furnish electric light and electric 
and water power. 

MeKeesport. Pa.—The McKeesport Electric Light Company 
is about to put $30,000 in a new building and the enlargement of 
its present plant. 

Wheeling, W. Va.—The Wheeling Electric Company con- 
templates erecting a new building for its electric light plant and 
doubling its capacity. 

Birmingham, Ala.—It is state1 that the Edison Electric 
Light Company and the Birmingham Electric Light and Gas Com- 
pany will consolidate. 

Galveston, Tex.—The Westinghouse Electric and Manufac- 
turing Company is now occupied with the installation of a 25-light 
plant at Galveston, Tex. 

Dubuque, Fa.—The City Council has contracted for 100 electric 
light lamps to be put at street intersections, for which $75 per year 
for each lamp will be paid. 

Insta!lation Rules.—The Pacific Insurance Union has just 
issued a set of rules and requirements for the installation of elec- 
tric light and power plants. 

Winchester. Tenn.—G. L. Hogun & Co. want a second-hand 
200 light alternating dynamo and 150-light direct current dynamo: 
also 12 second hand are lamps. 

Hiicksville. O0.—The Hicksville Electric Light Company will 
erect 10 additional street lights immediately. Mr. W. F. Horton is 
the secretary of the company. 

Galvestun, Tex.—The Citizens’ Electric Light Company will, 
it is reported, purchase the electric light plant of the Brush Elec- 
tric Light and Power Company. 

Bock Hill, 8. C.—The Rock Hill Electric Light Company has 
let the contract to the National Manufacturing Company for the 
erection of the electric light plant. 

Cuero, Tex.--The Cuero Oil Company has contracted with the 
Westingbouse Electric and Manufacturing Company, of Pitts- 
burgh, Pa., for an incandescent plant. 

Saginaw, Mich.—The City Council bas decided that the Bart- 
let Illuminating Company be awarded the contract for lighting the 
city, and to require it to bury its wires. 

Macon, Ga.--The Central City Guano Company has contracted 
with the Westinghouse Electric and Manufacturing Company, of 
Pittsburgh, Pa., for an incandescent plant. 

Terrell, Tex.--A stock company has been organized to erect 
an electric light plant and has awarded the contract for same. 
John L. Terrell, mayor, can give particulary. 

Quincy, 111.—The City Council has awarded the contract to the 
Thomson-Houston (ompany to furnish 200 lights for one year for 
$19,000, all additional lights to cost $95, each. 

Montgomery, Ala —The Citizens’ Electiic Light and Power 
Company, with P. B, Bibb, president, has been granted a franchise 
by city council to erect an electric light plant. 

Cohasset, Mass. -The Cohasset Electric Light Company has 
been incorporated with a capital of $30,000. Work on the new plant 
has already begun. A. G. Lawrence is president. 

Moundsville, W. Va.—The Moundsville Electrical Company 
has awarded the contract to the Fort Wayne Electric Company, of 
Fort Wayne, Ind., to erect an electric light plant. 

Spartanburg, 8S. C.—The Spartunburg Oil Company has con- 
tracted with the Westinghouse Electric and Manufacturing Com- 
pany, of Pittsburgh, Pa., for an incandescent plant. 

Orsngeburg, 8. C.—The Orangeburg Electric Light and Elec- 
tric Power Company has been incorporated by E. F. Slater, J. M. 
Oliver and C. G. Danzler to erect an electric .ight plant. 

Edgefield, 8S. C.—The Edgefie'd Gin and Mill Company has con- 
tracted with the Westinghouse Electric and Manufacturing Com- 
pany, of Pittsburgh, Pa., for a 5J-light incandescent plant. 


Warrenton, Va.—A flour mill is to be erected, and the same 
power will be uved to operate an electric-light plant, which will be 
owned by the town. C. W. Rosenberger can give information. 


Gas Displaced.—The Mendota Electric Light Company, of 
Mendota, IIl., has just completed the installation of 105 incandes- 
cent street lamps, thus displacing gas for street lighting in that 
city. 


Bryan, Tex.—The Bryan Water, Ice and Electric Light Com- 
pany has contracted with the Westinghouse Electric and Manu- 
facturing Company, of Pittsburgh, Pa., for a 500-light incandescent 
plant. : 

E]l Paso, Tex.—The E! Paso Gas, Coke and Coa) Company, with 
a capital stock of $100,000, and the El Paso Gas, Electric Light and 
Power Company, with a capical stock of $300,000, have been incor- 
porated. 

Easthamptom, Mass.—At the annual meeting of the Peoples 
Electric Light Company the following officers were elected: Presi 
dent, Chas. W. Smith; treasurer, H. G. Knight; directors, Tho*. 
Sawyer and John Mayher. 

Marysville, Kan.— The Marysville Light and Power Compan) 
has been incorporated with a capital stock of $5,000. Chas. F. 
Koester, Perry Hutchison, S. A. Fulton, Geo. W. Parrish, A. R. 
Shumway, are the incorporators. 

Radford, Va.—The Radford Water and Light Conrpany has 
been incorporated with K, P. Chew, president, and G, E, Cassel, 
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secretary, to operate water-works and to erect an electric light 
plant. The capital stock is $150,000, 


Tulare, Cal.—The Tulare Electric Light and Power Company 
has been ncorporated by F. W. Eaton, John C. Turner, George A. 
Davi, H. C. Miller and C. D. Cushing. The capital stock is $50,000, 
of which $10,000 has been subscribed. 


Logan, Utah.- A new electric light company has been organ- 
ized with a capital of $100,000. The plant will be located three 
miles up Logan Cajon, where there is plenty of water power, and 
will be large enough to supply all demands. 


Lawrenceville, Va.—The Lawrenceville Land and Improve- 
ment Company has been incorporated with E. B. Lewis, president, 
and N.S. Turnbull, vice-1 resident, to improve land, erect an elec- 
tric light plant, etc, The capital stock is $10,009. 


Napa, Cal.—The Napa Thomson-Houston Light Company has 
been incorporated with a capital stock of $50,000, of which $30,000 
has been subscribed by the foliowing directors: Thomas Addison, 
Samuel H. Taylor, Max Caspari, Charies P. Ells and Witliam H. 
Waite. 


Washington, Pa.--The authorities of the borough have voted 
to abandon natural gas for street lighting. The company furnish - 
ing the gas complains that there is too much waste connected 
with the illumination aud the borough will be in the near future 
lighted by electricity. 


Windsor Beach, N. ¥.—The electric light works and pump- 
ing station of the Kome, Watertown & Ogdensourg Railroad has 
been destroyed by fire. Tho engine, boiler, pumpi1ig machinery 
and tne large dynamo, together with other electric ligt machin- 
ery, were totally destroyed. 


Birmin: ham, Aia.—J. F. B. Jackson, R M. Mulford ahd 
Robert Jemison huve incorporated the Con-olidated Electric Light 
Company tu manufacture and sell electrical power and appliances: 
It is also authorized to manufacture gas for fuel and lighting pur- 
poses. The capital stock authorized is $50,000. 


The McKeesport (#a.) Light (4 ompanvy is in a flourish- 
ing condition. Its business has recently been growing rapidly and 
the management has decided to provid: dynamo capacity fur 1.0 
per cent. increase. The Edison incandescent light is used in con- 
nection with Waterhouse aic-lighting apyaratus. 


Bucksport, We.--At the annual meeting of the stockholders 
of the Bucksport Electric Company, the following officers were 
elected: President, E. H. Gowing, of Bangor; vice-president, Fred. 
S. Palmer, of Bangor; treasurer, John Post, Jr., of Boston. It was 
voted to doubie the capital stock, making it $30,000. 


Richmond, Va.-— The contract has been awarded to the Edge- 
moor Bridge Works for building an iron and steel viaduct 1,200 
feet long and 40 feet wide, connecting the properties of uhe High- 
laud Park and Northside iand companies with Richmond. It is 
reported that an electric light plant will be erected on the land. 


Sedalia, Mo.—The Sedalia Electric Light Company, which has 
been operating an alternating current electric light plant of the 
Westiughouse system for over a year, is about to enlarge its capa- 
city. The company has just contracted for a 75 -light alternating 
current apparatus wih the Westinghouse Electric and Manufac- 
turing Company. This will give the plant a total capacity of 1,500 
lights. 


Traverse ‘ ity, Mich.—The Westinghouse Electric and Manu- 
facturing Company has received the contract for a 5J0-light alter- 
nate current apparatus from Traverse City, Mich. The Electric 
Light Company at that place has been operating the Westinghouse 
alternate current incandescent system for some time, but the de- 
mand for incandescent lighting has grown so rapidly that this in- 
crease has become necsesary,. 


Suffolk, Va.—The Suffolk Light and Water Comipany, which is 
under contract to furnish Suffolk with electric lights, has been 
organized with the following officers: President, Capt. C. H. 
Causey; vice-president and general manager; E. Wilkerson, 
secretary, and treasurer, C, i... Causey, Ir.; directors, C. H, Causey, 
E, Wilkerson, UC. H, Causey, Jr., W. ‘3 Causey aud Geo. L. Barton, 
The amount of the capital stock is » 25,00. 


An Electric Light Piant fer the Navy.—The Thomson- 
Houston Company has been awarded the contract for furnishing 
an clec.ric light plant for the Unied states Cruiser “Newark.” 
The plant will consist of three sets of dynamo3 and engines, each 
dynamo being directly connected and secured to the same bed- 
plaie as the engine driving it. The dynamos will be compound 
wound, and will b run ata speed of 400 revolutions per minute. 
They will have a capacity of 2)0 amp2res at 80 volts pressure, and 
the specifications call for an efficiency of not less than 8) per cent. 
at fullload. The insulation re:istance of the entire system, in- 
cluding the circuits of the dynamos, must not be less than 100,000 
ohms. The i.candescent lamps are to be of 10, 16, 32 and 40 c. p., 
placed at various parts of the ship, the total number of lamps be- 
ing 425. The ship is also to be furnished with four Mangin pro- 
jecturs of the latest type, each supplied with two combination 
lamps. 


Are Light Carbons.—A statement of the carbon industry in 
Cleveland says: There are four carbon manufacvories in the city, 
the Brush Electric, National, Standard, and the Globe. The two 
first mentioned are controllea by the Thomson-Houston Co., 
and the Standard and Globe companies are independent. Those 
four concerns manufacture 60 per cent., or 54,000,009 of the 90,000,000 
carbons used annually in the Uniied States. A factory owned by 
the Thomson-Houston Co., at Fremont, turns out 10 per cent. of the 
total production, but it is usually accounted a part of Cleveland, 
and this city is given credit for 70 per cent. It is said that the out- 
put of the Globe Company is about 5,0J0,000 carbons yearly. There 
are two factories in St. Louis and one in Pittsburgh. For years the 
B.ush Company stood at the head of the business, but other com- 
pan es entered the field, and during the rapid de.elopment of the 
business they secured important positions. From t..e time of the 
introduction of electric lighting, however, this city has been 1n the 
lead and has piactica!ly controlled the production. 





APPLICATIONS OF POWER, 


Richmond, Va.—Warner Mocre and his associates intend 
constructing an electrical railruad if permission can be secured. 





San Antoni», Tex.—The South Heights Rapid Transit Street 
Railway Company will build an electrical railroad 24% miles in 
length, 


Suvannah, Ga.—The Real Esiate Loan and Building Company 
Will construct an electrical railroad. J, 8, Collins can give infor- 
Mation. 


Teledo, 0.—An electric railway-is to be built at oncé from To- 
edo to Maumee, O., a distance of 12 miles, and the franchise stipu- 
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lates that the fare for the round trip is to be 12 cents, or half a cent 
a mile. 

Fort Payne, Ala.—Books of subscription have been opeaed 
for the construction of a street railroad. True P, Pierce can give 
information. ; 


Covington, Ky.—The Cincinnati, Cov ngtan & Rosedale Elec- 
tric Street Railroad Company intends constructing an electrica 
railroad shortly. 

Newport, «y.—The Newport Elecirical Street Railway Com- 
pany has been organized, with H. M. Healey, president, and H. 
Buchanan, secretary and treasurer. 


Oakland, Cal... An ordinance granting a franchise to John 
Coieman, W. D. English, and others, for an electric railroad from 
West to Kast Oakland, has been granted. 


Frankfort, Ky.—Fayette Hewitt, P McDonald, J. W Pruet 
and others are the incorporators of the Capital Railway Company, 
organized to construct an electrical railroad. 


Tonawanda, N. \.—The Electrical Accumulator Company, 
of New York, has made an offer to the Tonawanda Street Railroad 
Company to furnish storage battery cars of guuranteed efficiency. 


Jacksonville, Fla.—It is said that an electrical railroad will 
be constructed to the property of the Jacksonville Driving Park 
Association. Hon. P. McQuaid or J. P. Taliaferro can give in- 
formation. 


Site for a Power House.—The Toledo (O.) Electric Street 
Railway has purchased a site for a new power station for $20,000. 
The building and equipment of the station will cost $300,000, and it 
will be completed without loss of time. 


Louisville, Ky.—Mr. Harold P. Brown spent some time at 
Louisville recently experimenting on a noiseless electric car for 
the consolidated railway lines. A trial trip was made on the West 
Walnut and Green street electric line with some of the officers. 


San Jose, Cal.—J. H. Henry, the owner of the electric road now 
in operation in San José, has deposited $15,000 toward the purchase 
of the Central Street Reilroad of Sacramento. The purchase is 
conditional on the granting of a franchise fos an overhead electric 
system, 


Santa Clara, Cal.—The Santa Clara Supervisors have granted 
to Jacob Rich a franchise for an electric railroad along Hedding, 
Walnut, and Hobson streets, to th: city limits of San José. This 
will be a continuation of the First street line. The system is to be 
overhead. 


Boise ‘ity, Idaho.—The Boise City Rapid Transit Company 
has been formed. ‘he capita] stock is $20,000 The object of the 
company is the construction of an electric street railway in Boise 
City. Nearly $5,000 is subscribed, and the cars will be running by 
the middie of October. 


Pennsyvania Railroad Electric Cranes.—Two cranes 
built by Wm, Sellers & Co., each equipped with Sprague motors, 
one of 10h. p., the other of 15h. p., 220 volts, using the overhead 
double trolley, have been installed by the Equitable Electric Rail- 
way Construction Company, of Philadelphia, in the shops of the 
Pennsylvania Railroad : ompany. 


Tacoma, Wash.—J. C. Todd, of St. Paul, representing the 
Thomson-Houston Electric Company has closed a contract with the 
Tacoma and Puyallup Street Railway Company for the construc: 
tion and equipment of that company’s line. The contract price is 
$250,000, and is to include the entire construction of the road and 
its successful operation for two months, at the end of which time it 
will be turned over to the local company if accepted. 


Annual Report.—The Pleasant Valley Railway Company of 
Allegheny City has filed the following report with the department 
of internal affairs at Harrisburg: Capital stock, $1,300,000; number 
of passengers carried during year ending June 30, 1890, 4,583,9.0; 
total receipts, $231,379.03; expenses, $153,644.97; surplus, $61.441,153. 
The West End Railway Company of Pittsburgh carried during the 
year 1,412,453 passengers, Its gross revenue was $87,186.91, its ex- 
penses $59,064.50, 


Electric Cravres.—On the traveling crane which is now run- 
ning in the erecting shop of Wm. Sellers & Co., witha capacity of 
50 tons and a length of runwa‘ of about 200 feet, isa Sprague elec- 
tric motor with a capacity of 15 h. p. Current is taken from an 
Edison compound wound dynamo of 50,000 watts capacity. The 
d uble overhead wire. using Wheeler double overhead trolley is in 
use, The plant wasinstalled by the Equitable Electric Railway 
C: nstruction Company, of Philadelphia, and has been in operation 
about nine months. 


The Pleasant Valley Electric Street Railway Com- 
pany at Pittsburgh. Pa., 1s having constructed at its power house 
a novel switchboard, said to be the only one of the kind in the 
United States. The size of the boardis8 x 6feet. Its composi- 
tion is brick and terra cotta lumber, The fave of the board is cov- 
ered with a coating of cement. The Pleasant Valley people are 
proud Of their power house, as they have aimed to make it as 
nearly as possible fire-proof. It is said that there is no more com- 
plete power house in the country. 


The McKeesport Street Car Company isrunning a horse 
line in the town, and has been for a couple of years. The company 
has enjoyed a faiv share of prosperity, but the spirit of progress 
will not allow it to be content with anima! motive power. Elec- 
tricity is to be adopted as soon as possible. The company asks the 
borough to give it rights upon the streets to be traversed and free 
it from license fees. In return for the favors it is willing to make a 
four-cent fare f..r three years, and thereafter a three-cent fare to 
purchasers of a quarter’s worth of tickets. 


An Order Quickly Filled.—An order for six electric cars for 
the Elmira, N. Y., electric road was booked by the Juhn Stephen- 
son ‘ ompany, Limited, on the evening of Wednesday, July 30. The 
material was ‘aken from the stock room, the cars were constructed 
and completely finished and the motors all attached, the wire and 
trolley fixtures putin place, and the cars shipped ready for ser- 
vice on Aug. 21, 22 and 23, respectively—two each day. On Aug. 25, 
Col. D, C. Robinson, president of the railroad company at Elmira, 
announced by telegram the arrival of the cars in good order. 


A New Westinghouse Railway.—aA few daysago the Lansing 
& North Lansing railway line, of Lansing, Mich., commenced opera- 
tion, and according to all accounts, everything went off with tbe 
greatest success. This isa street carcompany which has adopted 
the Westinghouse electric railway system, and the officials of the 
road are very generous in their praise of the system. A gentleman 
who was present at the starting of the cars stated that, although 
the motor men were all green hands, the cars ran without a hitch 
and in a perfectly successful manner. The opening of the Jine was 
quice an event in Lansing. 


The McKeesport Pessenger Railway Company, which 
has been using horses us its motive power, has experienced con- 
siderable difficulty in having its lines extended, and President 
James Evans, of the Bank of McKeésport, has written a letter to 
the Council suggesting that the railway company be given the 
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right of way to extend its lines out Fifth avenue to the city line, 
out Walnut street to Uhristy Park ani thence over the hill districts 
through Evans and Irwin avenues, provided it agrees to adopt elec- 
tricity as its motive power within a year. Representatives of the 
company say they will agree to this plan. 


The McGavock & Movnt Vernon Rilaroad Company, 
of Nashville, Tenn., originally installed six 16-feot cars, and since 
that time a consolidation of the various lines has been effected, all be - 
ing electrically equipped. Some £5 cars are now in operation, mules 
having been entirely superseded. Messrs, Curtis & Draw, agents for 
the Thomson-Houston Electric Company, have just closed a contract 
with the Nashville syndicate for an eight car equipment for the 
Savannah Street and Rural Resort Railway Company, of Savan- 
nah, Ga., which they have just acquired by purchase. The same 
firm, through its isolated lighting department, has recently closed 
contracts for the Carniegie Music Hall, Brevoort Ho-~se, Morris 
Park Club House and a number of other isolated lighting plants. 


The Squirrel Miil Railway Company, Pittsburgh, Pa., 
which is erecting an electric line, has been having trouble with the 
city. Anaccount of the difticulty has already appeared in THE 
ELECTRICAL WorR'D. The line of the company as laid out comes in 
contact with Schenley park, the new and highly popular resort just 
cpened by the city. The city fathers tried hard to put a stop to the 
erection of the line upon that part of the route tapping the park, 
but their efforts have been fruitless. The railway company ob- 
tained its right of way prior to the time at which the ground com- 
prising Schenley park was given the city, and it is the general 
opinion that nothing can prevent the completion of the road, Judge 
Magec has refused to grant to the city a preliminary injunction 
against the railway company. 


A New Railway Projected.--The following named gentlemen 
of Uniontown, Pa.—Wm. G. Hay, John Gilmore, John A. Nichols, 
J. 8. Douglass and Thomas R. Wakefield—will apply to ihe gov- 
ernor for a State charter on Sept. 11, for an intended corporation to 
be called “The Citizen’s Electric Street Railway Company.” These 
gentlemen are well known and possess ample capital. The road will 
be built on Main, Morgantown and Fayet e streets and out Mt. 
Vernon and Gallatin averue>. The length of the road will prob- 
ably be three anda half miles. They agree to commence work on 
the road within six months from the time the charter is granted. 
Some of the gentlemen named are connected officially with the 
Uniontown Electric Light and Power Company, while the members 
of the Uniontown Light and Heat Company are recognized as being 
interested in the proposed electric railway mentioned in a recent 
number of THE ELECTRICAL WORLD. Both applications for char- 
ters go before the Governor at about the same time, and it is thought 
by some that both companies will not be granted charters How- 
ever, a borough ordinance has already been passed in favor of ene 
of the railways, and Uniontown is reasonably sure to have an elec- 
tric railroad at an early date, even if there is no opposition. 


Street Railway Procress in Louisville, Ky.—The first 
electric line in Louisville was started w th three 80 bh. p. Thomson- 
Houston generators. !sow the Fourth, Sixth, and Second, Market 
and Eighteenth, Market and Shelley, Brook and Seventh, and Park- 
land Suburb lines are to be made electric at once and all the others 
as soon as possille. Complete electrical equipments have been 
ordered for the lines above mentioned, including the dummy line to 
Jacob Park which will be completed in ninety days if there is no 
further trouble about the right of way. It will connect with 
the Fourth avenue electric cars for the city at the Churchi 1 Downs 
race course. The Fourth avenue line will be completed in sixty 
days and the other lines in rapid succession, the poles already 
being up for the Market street lines. The stringing of the over. 
head wires for the Fourth street line has already begun. The 
power house of the consolidated companies has to be enlarged 
and thi is now b ing done. It will be more than three times its 
former capacity. In addition to t-e three %0 h. p. Thomson-Hous- 
ton generators, the Edison General Electric Company, 
has just closed a contract through its local agent, Mr. Campbell, 
Scott, for three 200 h: p. Sprague generators to be delivered at once 
for the Seventeenth and Walnut street power house. Then later, 
as needed, the equipment is to be furnished for the new power 
house at Logan, and Jacob streets, which will be almost a duplicate 
of the Seventeenth street house, except that it will have four of 
vhe 200 h, p. Sprague motors. A central power house on South 
Fourth street will b erected as soon as the Eastern is built, and 
equipped in the same way. It is estimated by Superintendent 
Thomas Minary, of the consolidated lines, that it will take a cen- 
tral station plant of 7,000 or 8,000 h. p. capacity to operate the entire 
number of cars in use in the city. 





Industrial and Trade Notes. 


The Pettingell Andrews Cow pany has secured the con- 
tract for all the supplies and wire for the Woodsville (Vt) and 
Wakefield and Milton (Mass.) central stations. 


Nubian iron enamei is said to be an excellent coverng for 
all metal work and far cheaper than the matenal usually em- 
ployed. Itis prepared by the Nubian Iron Enamel Company, Chi- 
cago. 

Hartford, Conn.— The Jewell Belting Company is building a 
five-story addition 96 x 60 tc its bel: factory, made necessary by the 
very largely increased busines it has been having mainly from the 
electr cal field. 

the Gethins Batteries in large numbers are being used by 
the New England Phonograph Company. Four of these are used 
to charge each storage cell and they are doing their work in an ex- 
cellent manner. 

Julaus Andrz, Milwaukee, Wis., manufactures a special 
“loy” called the Andre loy, that is said to be unexcelled for use 
in diggivg hol: s for electric light poles, having given satisfaction 
during the past ten years. 

The National Electric Company, of Philadelphia, is doing 
an excellent business with its patent single and double pole fuse 
blocks. Their compactness, ease of renewal of fuses and sliding 
glass case make them a very superior article. 


The Brown Etertric Protector Company, of New Eng- 
land, reports large orders from the Gamewell Fire Alarm Company 
and the New York. New Haven & Hartford Railroad for its pro- 
tectors, The company is also receiving numerous orders from the 
West and South. 

The Swain-Goodsell Metalic Packing ‘ompany, 
Chicago, has rece ved letters from superintenjents of plants show- 
ing wh-re its matallic pasking has beea in coastant use for many 
months, in one case for more than 34 months of 24 hours run each 
day. A better record could not be desired. This packing is al- 
ways sent on 30 day»’ trial. 


Geo. M, Stevens, manufacturer of the “Stevens’’ fire alarm 
box, at 15 Vhardon street, Boston, is about to make extensive ad- 
ditions to his factory. New macbinery is to be added, and his office 
is to be enlaiged to dcuble its precent size, Mr, Stevensis at pre- 
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sent doing double the amount of business of a year ago, and present 
indications are for a larger increase during the coming year. 


A New Company.—The Fastern Electrical Supply and Con- 
struction Company will open offices Monday, Sept. 2, at 74 Federal 
street, Boston. This company has a capital stock of $50,000 and is 
the sole agent for J. H. Bunnell & Co., of New York, and will also 
control the territory of Massachusetts for the auxiliary fire alarm. 
Some well-known electrical and financial men are connected with 
the company. 

The Standard Underground Cable Company intend 
that its new manufacturing plant at Brinton shall be a very com- 
plete affair. Connected with the plant will be a rolling mill for the 
rolling of brass, and a copper wire mill for the making of all the 
copper wire needed by the company. The copper to be worked up 
in the mill will come from new mines in Montana in which Mr. 
George Westinghouse, Jr., is largely interested. 


Mr. W. S. Hill, the well-known electrical expert at 133 Oliver 
street, Boston, is having a large run on his double pole switches. 
The new Hill double pole converter switch, by the use of which the 
converter can be completely cut off from the primary circuit, there- 
by avoiding all possibility of danger while working on the conver- 
ter or on the secondary circuit, is some hing that has been long 
needed by central station men. A number of stations have already 
beea equipped with it, and report it as working splendidly. 


The Shipman Eugine Company, of Boston, which makes 
small engines in sizes from one to eight horse power, is securing 
considerable electric business. The automatic action of fuel and 
water supply and unvarying speed make this engine a most desir- 
able one for small isolated electric plants, running small dynamos 

all kinds, charging storage batteries, etc. The company has 
already some very flattering testimonials, and has lately shipped 
five of its engines to San Francisco. At present orders are being 
filled from Massachusetts, Connecticut and Kansas. 


The Beacon Vacuum Pomp and Electrical Company 
has just moved into its new factory on Irvington street, where it 
will build at once six eight-cylinder Beacon pumps under the Berren- 
burg patents. Its new location is a fine one for light, air and 
room. The main workroom has 10,600 square feet of floor space, and 
is at present being fitted with the following new machinery: One 
Brown & Sharpe automatic grinding machine and one milling ma- 
chine of the same make; one Henday planer and Putnam lathe; 
three Fitchburg lathes; two Hill, Clarke & Co. lathes; one Prentice 
Bros. and one Lodge & Davis drilling machine; one Lod.ze & Davis 
bead lathe, turret hea !; one Fannel Tool Company “Rivet” lathe. 
The company is also fitting new machinery for the manufacture of 
a new electric meter which will be a novelty in its way, and prom- 
ises to be of great value to the consumer. 


The Taylor Manufacturing Company, of Chambersburg, 
Pa., reports a large business during the past few weeks, and report 
sales of their automatic engines, built under patents of R. M. Beck, 
to the following parties: one 12% x 15 engine, with complete plant, 
tothe Butler (Pa.) Light and Motor Company; one 11 x 12 engine 
to the Devon Electric Light Company. Devon, Pa.; one 11 x 12 en- 
gine, with complete steam plant, for the Kittanning (Pa.) Thomson 
Houston Electric Light Company; one 14 x 15 engine, with four 
boilers, for Fort Scott (Kan.) Rapid Transit Company; one 14% » 
18 engine to People’s Gas and Electric Light Company, Canton, IIL; 
one 14% X 18 engine, with complete plant, for the Streator (111) Gas 
and Electric Light Company. Of the vertical automatic type of 
engines, the company reports sales of engines on combination base 
with dynamo, to the H. B. Plant Company, for the steamer ‘‘Nauga_ 
tuck,” of New York City, and two engines to the United Edison 
Manufacturing Company, of Toronto, Canada; also a7 x 7 vertical 
automatic engine on plain base to the Edison Company for West 
Bay City, Mich.; another engine of the same size and style to Car- 
negie Bros., of Pittsburgh, Pa., for their works at Bessemer, Pa.; 
a 5% 6 vertical engine, on plain base, to the Quaker City Electric 
Light Company, for Lancaster, Pa. 

An Excellent Smoke Consumer,.—The Lee Smoke Burner 
and Fuel Saving Company, of Chicago, is introducing the Lee 
amoke consumer, a device that two years’ practical experience has 
shown to be one of the simplest, most economical and best devices 
on the market for solving the smoke problem, from the fact that it 
can be attached to any furnace at slight cost, requires no expert 
stoking, and permits of the use of the lowest grades of coal. Tho in- 
vention is that of Mr. James D. Lee, of Chicago, and consists of a 
method whereby there is withdrawn from the stack at a point close 
to the furnace a constant supply of hot air that is returned to the 
furnace at several inlets placed just above the bed of live coals and 
which materially assist in the total combustion of the gases that 
would otherwise escape through the stack and pollute the air with 
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particles of carbon. The device consists of a pipe corresponding in 
size nearly tothat of the stack, of a revolving fan and of several 
pipes of small diameter through which the hot air is forced into the 
furnace. The power required in operating this device has not ex- 
ceeded 1 per cent. of the total amount generated, while the actual 
saving effected in the amount of fuel consumed has averaged about 
30 per cent. of the amount previously consumed for doing the same 
class of work. 


Sealine is a liquid pa‘nt for insulating and fireproofing all kinds 
of electrical apparatus, iron work, etc., and is particularly adapted 
to the insulating, waterproofing and fireproofing of wire joints or 
connections, exteriors of cables, converter boxes, cut-out blocks: 
dynamo brasses, lamp holders and hoods, painting the exterior of 
wires, switchboards and numerous other electrical apparatus 
where heavy currents are apt to attack wood work. An example 
of its fireproof qualities was shown where a soft pine board had 
been painted and allowed to dry; a blaze of fire was allowed to at- 
tack the painted wood for a long time and enough to 
ordinarily ignite soft pine, the paint not being 
affected in the least, although ordinary paint would be ig- 
nited or peeled. The Seely & Taylor Manufacturing Company, ‘4 
Cortlandt street and 19 Vey street, New York City, is the sol: 
manufacturer of this liquid naint, and is prepared to sell it in any 
quantity, from a one pint can io a barrel. The company is willing 
to send a sample of the paint to any responsible electric light power 
or railway company. This paint is considered a necessity to all 
well constructed installations, as it will resist acids, and is also 
water proof. The company’s 8S. and T. compound has also been 
favor ibly received. It can be applied to all classes of electrical ap- 
paratus where a high resistance material is needed for cut-out 
blocks, switch bases and bases for all kinds of electrical apparatus, 
battery covers, and parts of instruments where a thorough insula- 
tor is needed. 


Answers to Correspondents. 


Questions to be answered in this column must be of general elec 
trical interest, and must be accompanied by real name and address 
as a guarantee of good faith. No notice will betaken of questi.ns 
regarding apparatus unless enough details are given to permit 
a definite answer, and no dynamo or motor designing will be done. 











Electric Gas Lighting.—Please explain how the sparks are 
obtained for a simultaneous electric ignition of a number of gas 
jets from a distance; also, how the wires are arranged. J. M. 

The spark is obtained either from an induction coil or from some 
form of an influence machine, like the Holtz machine. The wires 
are generally laid from burner to burner, arching up over the top 
and leaving a very minute gap for the passage of the spark, so tha. 
the gaps will be in series. Quite a long spark is desirable. Of 
course, in many cases it will not be necessary to light all the gas 
burners, as ina run of jets in a large hall or theatre sometimes the 
lighting apparatus is arranged to light every other jet, and inter. 
mediate ones catch from the adjacent flames. 

A fusible Alloy.--Can you give me proportions of Wovud’s 
alloy,of which the melting point is said to be about 150° Fahr.? Is 
it composed of lead, tin, cadmium and bismuth? (2) Can you give 
me the name of some dealer from whom the cadmium and bismuth 
can be bought in small quantities? R. R. B. 

(lL) Wood’s alloy is composed of the following constituents and 
proportions: Lead, 2 parts; tin, 4 parts; bismuth, 7 parts; cadmium, 
2 parts. 

(2) You van obtain cadmium and bismuth from any large dealer 
in chemicals. You will probably get it easiest by sending through 
your local druggist. If you care to send for it yourself, you might 
try Eimer & Amend, New York City. 

H ysteresis.—\Vill you please define for me the term “ hystere- 
sis’? Lsuppose it is the resistance offered by soft iron to rapid 
change of position of magnetic polarity, or to rapid reversal of 
magnetic polarity. o. F; A. 

Hysteresis is properly molecular friction to magnetic change of 
stress. When a bar of iron is rapidly magnetized and demagne- 
tized, a considerable amount of energy is consumed in the process; 
in other words, it is found to require quite a perceptible amount of 
work done upon the material to reverse the magnetization in oppo 
sition to this sort of internal friction that we cal) hysteresis. The 
quantity may be quite large; in some dynamos, for example, not 
less than & h. p. is wasted in doing this work upon the iron parts 
of the machine. 

Trouble with a Dynamo.—I notice in your issue of Aug. 23, 
under the head of ‘‘Answers to Correspondents,” that *‘W. C. H.” is 
having trouble starting his eight-lightdynamo. I had occasion 
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some time ago toexamine a machine similar to the one he has 
made. | first tried the machine as a motor, and it ran fairly well. 
I then tried it coupled up as a series dynamo machine and got no 
results. I next tried the armature with the field separately ex- 
cited, and obtained good results. But on taking a small coil of 
wire and placin g inside of it a compass, 1 found that the needle did 
not deviate. I at once concluded that the armature was giving me 
an alternating current. 1 then took down the machine, uncoupled 
the commutator, and went to work on it with a compass and one 
Leclanché cell, found out where the trouble was, recoupled the 
commutator, and the machine has been giving good results ever 
since. W.C. P. 


Permanent Magnets.—We have made a number of horse- 
shoe permanent magnets of chrome magnet steel 4% inches long, 
and of section ,, » 4ofan inch. They were made very hard, and 
charged to saturation bv a powerful helix on the Edison circuit, 
but in a few days they lost nearly all of their strength. Can you 
suggest a remedy? SUBSCRIBER. 

(hrome steel requires a very powerful induction to magnetize it 
thoroughly. As regards its magnetic properties, however, differ- 
ent specimens vary very widely, some specimens of cbrome steel 
being little better than very ordinary steel. Would advise you in 
future to look out for the quality of the steel you use. As to the 
magnets already made, they should be re-magnetized in the same 
direction and the current kept circulating around them for a very 
considerable time. Tempering in oil gives rather the best results 
for magnet steel, and perhaps you would find it desirable to re- 
temper the magnets. > 


Coucerning a Motor.—(l) I havea 10h. p. stationary C. & C- 
shunt wound motor, and have applied carbon brushes and also in. 
serted a pole-changing switch in the armature circuit, so as to run 
the motor in either direction, with apparently better results when 
running in the direction the machine was _ intended for. 
Could I get better results by inserting the pole changer in the 
fields and letting the armature circuit remain as originally in- 
tended? (2) Is the winding of a motor intending to run in both 
directions different from what it would be if only intended to run 
in one direction? (3) What would be the effect of applying carbon 
brushes long enough to extend over three segments of the commu- 
tator when running? (4) What is a geod book on the practical con - 
struction of electrical motors? Moror., 

(1) You will probably find with shifting the brushes on your ma- 
chine, so that the bickward trail will be the same in whichever di- 
rection you are running, that your motor will run as well in one 
direction as in the other. Most motors are made torun in one di- 
rection, and the brushes are given a back ward trail with that in 
view. To change direction you must shift the brushes. Better 
leave your pole changer where itis. We would not recommend 
reversing the magnetism of the field magnetsin a shunt machine 
every time you change the direction of its rotation. (2) The wind- 
ing for either class of motor would be the same, but in a motor in- 
tended to reverse precautions are taken in designing the field mag- 
nets and pole pieces so that the brushes will require as little con- 
trol as practicable, in which case, asin the street car motor, the 
armature may be reversed without shifting the brushes at all. (3) 
You will probably find your motor heating if you use the brushes 
too wide. Use acarbon brush with but little more contact surface 
than a copper brush. (4) Carl Hering’s ‘Principles of Dynamo- 
Electric Machines” will give you some excellent suggestions on 
the designing of motors, for in all essential particulars motor and 
dynamo are the same, and a machine intended for one will gener- 
ally run perfectly well as the other, providing the lead of the 
brushes is changed, it being forward in the dynamo and backward 
in the motor. 





Business Notice. 

Three Links.—Travelers on business or bent on pleasure, in- 
variably visit one of the great cities of the West, if their jcurney is 
at al] prolonged. Nowhere else can be seen such centres of enter- 
prise and American vim as in Chicago or Kansas City, and few in- 
vi e lovers of elegance and beauty like St. Louis. In going farther 
into the ‘Great West ” there are various routes the tourist may 
select from, but supposing the start is made from Chicago the great 
starting point of western travel, noline can be found more desira- 
ble than the Chicago & Alton, the great ‘‘ Three Link” route, and 
its unsurpassed connections. Elegant cars, courteous train men, a 
first-class track, and every convenience that modern railroading 
employs is here found for safety and comfort. The country tray. 
ersed is unexcelled for beauty of scenery—the veritable garden of 
the continent. Be sureand secure tickets of the Chicago & Alton 
if you would have a pleasant journey. 


OUR ILLUSTRATED RECORD OF ELECTRICAL PATENTS 


U. 8S. PATENTS ISSUED AUGUST 19, 1890. 


434,427. Thermo-Electric Battery; Harry Barrington 
Cox, of New Haven, Conn , Assignor to the Electric Generator 
Company, of Portland, Me. Application filed March 6, i889. In 
thermo-couples, a conductor or radiator placed witbin the circuit 
of the same to produce a fall in thermic potential. 


434,428. Thermo-Electric Generator; Harry Barrington 
Cox, of New Haven, Conn.. Assignor to the Electric Generator 
Company, of Portland, Me. Application filed Jan. 9, 1890, Ina 
thermo-electric generator, the combination, with a fire-pot or 
furnace open at the top, of a cylind ical thermo pile around and 
extending above the open top of said fire-pot, forming an upper 
continuation of the same, so that the heat is applied direct to the 
elements of the pile. 


434,129. Thermo-Electric Generator; Harry Barrington 
Cox, of Hartford, Conn. Application filed June 13, 1890. In 
thermo electro couples, a series of radiators or conductors placed 
within the circuit of the couple to produce a fall in thermic 


potential. 


434,444. Secondary Battery; Thomas H. Hicks, of Detroit, 
Mich. Application filed July 8, 1889. ‘The combination of a series 
of plates combined together, with insulating frames between 
them, said frames being made of greater width than the battery 

lates, whereby vertical recesses or grooves are formed between 
he projecting ends, and of water cement in said recesses. 


434,450. Electric Welding Clam»); Herman Lemp, of Lynn, 
Mass, Assignor to the Thomson Electric Welding Company, of 
Maine. Application tiled March 29, 1s). In an electric metal 
working apparatus the combination, with the clamping devices 
having means for applying nitial lateral pressure to Lhe work, of 
aclamping jaw adapted to tighten automatically on endwise 
movement of the work under it. 


434,457. Electrode for Batteries, and the Method of 
Mating the Same. David Pepper, Jr., Philadelphia, Pa. Ap- 
lication filed Oct. 14, 1859. The invention invoives an clectrode 
‘or primary or secondary batteries, consisting of a plate or plates 
of active materiai having cavities tormed in their mass and pro- 
vided with an integral support and connection of fusible metal 
filling said cavities and included and protected by the active 
material. 


434.458. Method of Makin Secondary Battery 
Plate-; David 5 oppor. Jr., of Philadelphia, Pa. Application 
filed March 7, 1890. The method of manufaciuring plates for con- 
version into electrodes, which consicts in mixing with an oxide or 


salt of lead a fusible and soluble salt, placing the mixture in a 
mold and heating it to the point of fusion of the fusible and sol- 
uble salt. 


434,468. Method of Welding; Russell Robb, of Boston, 
Mass., Assignor tothe Thomson Electric Welding Company, of 
Maine. The method of electric welding consistirg interposing a 
piece or pieces of fusible conducting material between the parts 
to be welded, and applying pressure so as to cause the softened 
interposed material to assume any irregularities in tbe surfaces 
upon which it abuts. 


434.488. Electric Power Transmission; Elihu Thomson, 
of Lynn, Mass. Application filed May 7, 1888. The invention 
cunsists in a system of electric power transmission, comprising a 
feeding main or wire conveying a current which is continuous or 
unipolar in its character, and which is supplied with current from 
a central station or point, a second main carrying alternating 
currents supplied from any suitable source, and one or more elec- 
tric motors at another point fed from said mains, and having 
their armatures connected with the alternating main and their 
fields conn cted with the unidirectional current main. 


434,189. Electric Power; Elibu Thomson, of Lynn, Mass. 
Application filed Oct. 9, 1890. The combination, in a system of 
electrical distribution, of mains of approximately  con- 
stant potential supplied from a suitable generator, trans- 
lating devices connected to and supplied from such mains 
in multiple arc, and compensating electric storage devices con- 
stantly connected across said mains at or near the point of con- 
sumption or connection of the translating devices where varia- 
tions of load er potential are immediately feit with variations in 
the demand of the translating devices. 


434,500. Thermo-Electrie Generator; Harry Barrington 
Cox. of Hartford, Conn, Application filed June 13, 1859. A thermo- 
electric generator having its surface exposed to the heat coated 
with fireproof material and fluted, corrugated or otherwise ir- 
regular. 


434,501. Electric Meter; Jules Cauderay, of Paris, France. 
Application filed Aug. 9, 1889. Patented in France, Dec. 18, 1888. 
In an electric meter and register the combination of an electric 
measuring device, such asa watt meter, ampére meter or the 
like, and a time measuring device, an integrator or device, for 
determining the resultant or product of the current passing and 
the time during which it passes, and a register fcr recording such 
resultant or product, the integrator and register both being con 
trolled and actuated by the one time measuring device, 


434,509. Ceiling Block Connecter; Charles W. Hunting- 
ton, of Baltimore, Md. Application filed Nov. 29, 1889. The in- 
vention consists of the combination of a base or cap, the former 


provided with metallic sockets and the latter provided with me 
tallic springs adapted to en‘er said sockets and hold the cap in 
place against the base. These metallic pieces, while serving to 
secure the parts together, also convey the electric current. 


434,520. Process of and Apparatus for woventnng and 
Welding Metals by Eiectricity; Elihu Thomson, of Lynn, 
Mass., Assignor to the Thompson-Electric Welding Company, of 
Maine. Application filed Aug. 8, 1°89. The invention{consists 
in a novel process, consisting in passing through the metal a cur- 
rent of sufficient volume to soften or render the same plastic and 
then swagying nietal into che form desired in a drop press. 


434,53'. Induction-Discharge Protector tor Welding 
Apparatus; Elihu Thomson, of Lynn, Mass., Assignor to the 
Thomson Electric Welding Company, of Maine. Application 
filed Aug. 8, 1889. The invention consists in removing the danger 
to the prima: y from a melting down of the work in the secondary 
circuit by placing an induction discharge protector across the 
terminals of the primary and adapted to provide a path for a high 
tension induction discharge while maintaining an msulation 
which will prevent a shunting of the ordinary currents passing 
through the primary of the coil for the purpose of setting up the 
low tension currents in the secondary. 


434,532. Process of Electric Wetding; Elihu Thomson, 
of Lynn, Mass.,, Assignor to the Thomson Electric Welding Com- 
pany, of Maine. Application filed Dec. 23, 1889. The method of 
electric welding which consists in applying lateral compressing 
or condensing force to the weld during the application of the 
endwise welding pressure or force, which tends to upset the 
metal, so far as to form a lateral expansion at the joint. 


434,557. Volt or Ampere Meter; Rudolf Eickomeyer, of 
Yonkers, N. Y. Application filed Dec. 17,18:9. In a meter for 
measuring volts 0: ampéres, the combina'ion with an exciting 
coil of a pivoted indicator composed mainly of non magnetic ma- 
terial weighted for maintaining it in its normal position and pro 


vided with small pieces of iron, whereby whenan electric curr nt 
is delivered to the coil prompt magnetic saturation is secur «1 in 
one or more of the pieces of iron and the liability of objectionable 


permanent magnetism reduced to a minimum. 


434,558. Device for Measuring the Intensity of 
Magnetic Currents; Rudolf Eickemeyer, of Yonkers, N. \ 
Application filed Dec. 23, 1885. A mag etic current measuring 
de\ ice containing a pivoted measuring needle normally controlle¢ 
by a spring and a pivoted udjuster pointer or needle which will 
freely conform to direction of magnetic leins, and enable the 
measuring needle to be properly locatedin and justed with 
reference to any magnetic current to be measured, whereby said 
measuring needle will be deflected in proportion to the capacity 
of the current to overcome the power of the spring. 


Sepr. 6, 1890. 


434,579. Ayers for Transferring Electric Car 


Batteries; Corning, of New York, N. Y. Application filed 
May 21, 1890. In an apparatus for nemareeres and recharging elec- 
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connection from one of said chambers, and a device in said ground 
connection adapted to develop a counter electromotive force. 


434.610. Therme!] Battery; Hugo Mestern, of Munich 
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ratus, the combination, with the main line, of a transmitter com- 
pees mechanism for reversing the normal condition of the main 
ine circuit and for holding the main line circuit in said reversed 








nas tric car batteries, the combination of a rack having several charg- : pen condition, and differential mechanism arranged to restore the 
ell. ing benches arranged in series in different horizontal lanes, ae ——— aie aes, oe a normal condition of the circuit at the ends of different periods 
no wherein the batteries are distributed, and a car hoist for convey- ded cee th ae pa oi elec nil a tee 4 th 8 one of time after the normal condition has been reversed, and a series 
ing the car from one level to another in a path parallel with the M Ww Pooks. a ceeta ng simuar threads on the casing of keys, each arranged and adapted to operate the mechanism 
ex- said series of benches. or mantel of another electrode. ae reverens the condition of the main line circuits and arranged 
an ap also to bring into action its corresponding part 0 
mH 434,580. Apparatus for Transferr ing. Electric Car seaet i suaenee Dany —— hea: the differential mechanism for restoring the normal condition 
Batteries; rederick G, Corning, of New York. Application P Lighthil all of same nlace. “App ication. filed Jan. 22, 1889. of the main line circuit whereby by the operation of the different 
se — oe ent eee eee eee oe ee cee The invention consists of the combination, with a steam shut-off keys the passage of current over the main line can be differentially 
nn fi ked by th ‘ba tt ry ch i ere og he * th batt i valve of an engine, of an electric circuit, magnets and armature, 
one placed in vanthcal penken of ah anconding erads. or quakes of tack aspring actuated lever, a latch for engaging said lever and ar- 
the or inclined plane whereon the car is conveyed to an initial level eer cae ered ee She armature, — wheacta thn 
ver latter may be operated. 
> 
; 434,682. Trolley for Electrically Propelled Cars; Wil- 
se- liam L. Stephens and Edwin J. Wescott, of Boston, Mass. Appli- 
n cation filed Oct. 16, 1889. The combination with an electrical 
g. trolley-support, of a hollow perforated shaft carried thereby, a 
nd trolley wheel mountrd on the shaft, and an oil receptacle com- 
it, municating with the interior of the shaft. 
ou 434,684. Electric Railway System; Charles J. Van De- 
be poss. of Lynn, Mass. Application filed Aug, 12, 1889. An elec- 
it ric railway system a a source of current of relatively 
: high potential and supply conductors ourtying the current and 
er- extending along the line of way, a moving vehicle provided with 
eel a motor generator, a multiplex local circuit moving with the 
in == vehicle and successively receiving currents of reduced tension, 
4 and one or more motors for propelling the motor and supplied 
the 3 with current from the said local circuits. 
me [-— 
ry = 434,685. Alternate Current Electric Hailway-frain 
: boomed Systems Charles J. Van Depoele, of Lynn, Mass. Application 
Its J filed Aug. 16, 1889. An electric railway system comprising a cir- 
re- — cuit of working conductors al: ng the line of travel, a source of 
alternating or discontinuous currents connected to said conduct- 
ors, a traveling vehicle provided with curient collecting devices 
C- engaging the said working conductors and with a system of 
in inductional transformers and means for controlling the current 
: therein, and suitable electric motors arranged to propel the ‘= - 
un veh.cle and connected in the secondary circuit of the transformer rico, * 
en system. 
or. 434,686. Electric Railway Train System; Charles J. j 
he Van Depoele, of Lynn, Mass. Application filed August 21, 1889. 
in An electric railway train system comprising a supply circuit car- 
rying current of relatively high tension along the line of way, a 
th motor car provided with a current converter arranged to receive 
un and be operated by the high tension current, one or more vehicles . i 
connected and moving with the motor car and carrying conduct- No. 434,531.—LNDUCTION DISCHARGE PROTECTOR. 
= ors connected to form a local circuit supplied by the converter 
ju- No. 434,501.—ELEcTRIC METER. with current of relatively low vension. controlled to impart correspondingly differential movements to 
n - 434,687. Electric Railway system; Charles J. Van De- appropriate mechanism of a :eceiving instrument. 
. from a final level of the said movable platform or equivalent by — of Lynn. Mass., Application filed Aug 13, 1889. Renewed 434,881. Eviasng Welegraph; John B. Odell, of Chicago, 
1a the taansaction of its running gear. uly 3, 1890. An electric railway sys:em comprising a plurality Iil., Assignor to the Printing Telegraph Company, of same place. 
ti 3 a of veh'‘cles, a plurality of electric motors arranged to propel Application filed Feb. 8, 1889, In a printing telegraph, the combi- 
- 434,581. Apparatus for Tra sy Electric Car said vehicles, a local circuit carried by the moving nation, in a transmitter, of a series of keys and a series of ind! 
ne Batteries; Frederick G. Corning, of New York, N. Y, Appli- vehicles and including all the said motors and reversing vidual contact points gererey connected with the keys, and a 
di- cation filed June 4, 1890. The invention consists, in conjunction ° movable arm provided with several circuit changers, each ar- 
: with a car stall at the re-charging station, of vertically mov- ranged to engage with certain of the contact points, and suitable 
= able battery racks flanking the car track in the stall, wherein by means for restoring said arm to its starting point, and suitable 
er the movement of said racks any of the vertical! series of charging means ‘or connecting the transmitter with a receiver. 
nd benches therein may be brought to a level with the battery re- 4 . z 
ceptacles in the car preparatory to shifting the battery trays 434,882. Speed-varying Mechanism 3 John F. Ott, of Or- 
ne horizontally. om, N. i. e pease peed Feb. 20. 1890. The combination # a 
; aed ‘ rotating shaft on a vehicle, a reciprocating pitman connected to 
434,582. Mechanism for Transferring Electric Car the shaft and to a pivoted frame sappertine. the head or pivot 
cal Batteries ; Frederick G, Corning, of New York, N. Y. Appli- in of the propelling rods, a bell crank lever, a link between the 
Z- cation filed June 3, 1890, The invention consists, in conjunction nead and one arm of the bell crank lever, and means for operat- 
5 with a horizontal transferring surface or way upon or through ing the lever. 
- which the batceries are to be shifted, of propelling wheels or rolls ; 
he stationed in the paths of movement of the battery trays to engage 434,885. Electric Conductors; William A. Phillips, of 
(3) them either by frictional or positive contact. Sonenentndy z i A amet ne Eten ge Dn of 
= Pe same place. Application filed March 25, . The combination 
- 434,585. Telegraph Relay; Thomas A. Fdison, of Menlo Park, of a wire, of flat stripsof absorbent insulating mterial applied 
ce N.J. Application fi led Aug. 9, 1880. The combination of an electro- longitudinally to said wire, the s rips being indiv.dually in a foled 
magnet, a magnetic armature, and a conducting maierial whose condition. 
e resistance is varied by pressure situated between the core of said 
n magnet and adapted to be compressed by said armature upon its 434,892. Binding Post; Gordon J. Scott, of Schenectady, 
nd attraction by said magnet. Y.. Application filed April 29, 1890. The combination, in a 
: ae . " aa binding post, of a couducting terminal, to which a conducior 
r 434,586. Electric Generator ; Thomas A. Edison, of wire is connected, two wedve-shayed conducting pieces adapted 
he Llewellyn Park, N. J. Appilcation filed Jaa, 30, 1888. The Com to be supported in a socket of corresponding shape, and means 
ae bination, with a magnet and a conductor within the influence of No. 434,590.—DyNAMO ELECTRIC MACHINE. for locking the parts together, thus holding the same in said 
the field of force of said magnet, of a body which is caused to socket. 
expand and contract by variations of temperature aid acts to 
produce movements at such field of force whereby electric switches connected with the circuit of each of the said propelling = — 
currents are induced in the said conductor. motors, a:d means for operating all of the circuit controlling ~~ wasn saan ss a 
434,587. Thermo-Klecitric Battery; Thomas A. Edison, of switches from any desired point. U. S. PATENTS ISSUED AUG. 26, 1890, 
Llewellyn Park, N. J. Application filed Jan. 30, 1888. In a thermo- 434,716. Electric Belt and Appliances; Robert E. Wil- —— 
n- electric courle or battery, the combination of two metals havin liams, of Dallas, Te,., Assignor of one-hali to Wiiber F. Snook, 11.108. Regulation of Electric Are Light Circuits; Dan- 
is a moving contact. with a source of heat acting upon one of such of same place. Application filed Feb. 26, 1890. In a battery for iel Higham, of Boston, Mass., Assignor to the Higham Patent 
eae metals, the other metal being heated only by conduction at the electric belts and the like, consisting of a series of connected cells, Right Co., of Rockland, Me. Application for reissue filed Aug. 
ad point of contact, the com bination, with an innermost foldea sing plate, of a zinc 1, ny! ~~ ose ~ sereretng ane ——- pea , 
n- ‘ g i “a. a 4 5a ace . sleeve incasing the same, felt cloth surrounding the sleeve, a curre tsat a constant intensity, consisting, when e curren 
er 434 2588. Magnetic Ove Separator; Thomas fatten. of Eiew- wire eainaaaiiaes link or bail contacting with this aa sleeve, an rises above normal, in first dropping the potential to check the 
: ellyn Park,N. J., and Ww illiam K L. Dickson, of Orange, N.J. Ap- outer casing of copper having its edges at the end adjacent to the rise of current, and then raising the potential while the current 
ay ee ae =n. bo ane sacked of eee. a bail which contact with the zinc sleeve cut away or concaved, is still above normal or when a fall of current occurs, in first rais- 
hale 0 ym-msé . rial, which cons oo ta Seti - . ae an “ig < i > ant? ing i rai hile 2 ¢ - 
- the mixed pulverized materials in a magnetic field, transferring a k wire bail connecting with the opposite end of the copper ns oe eetentcet, but dropping it again while the current is be 
a- the magnetic materials and puiticles adhering thereto toa second anx. 
nd magnetic field in a higher horizontal plane by the combined ac- 434,816. Multiple Cireuit Electric Motor; Charies J. Van 434,917. Hanger for Incandescent Lamps} Paul J. Chas. 
a tion of a moving boay and magnetic attraction and further agi- Depoele of Lynn, Mass. Application filea Oct. 28, 1889. An elec- sagne. of Akron, O., Assignor of five eighths :o S Samuel Miller 


tating the materials in the second field. tric motor having multiple field magent poles and multiple cir- and William R. Palmer, of same place. Application filed June 6, 


1g . > ‘9 successively 2 eo ize The inven'i : ists of tabl | havi itabl 
‘ e : ee WwW cuits therefor energized successively, and an armature energized 1888. The inven'ion consists of a rotable spool having suitable 
434,589. Propelling Mechanism for Electric Vehicles; , electric connections so that the lamp may be raised or lowered at 





V. ra na 3 : x peer a 4 y the common return cf all the independent circuits. 
of Thomas A Edison, of Llewellyn, N. J. Application filed Feb 20, by the cor P ' will without interfering with the electric current. 
1890. The combination of a rotating shaftona vehicle, a re- 434,827. Electric Ratlway; Adelos Gorton, of Camden, 
on ciprocating pitman connecting to the shaft and toa pivoted frame N. J. Application filed Nov. 7, 1889. In an electric railway acon- 434,922. Non-interfering Signal ®ox3 William FE. Decrow, 
supporting the head or pivot-pin of the propelling rods, and ductor having its entire surface covered with insulating material of Boston, Mass., Assignor to the Gamewell Fire Alarm Tel. graph 
except at distant intervals, a brush with rollers, and plugs and Company, of New York, N. Y, Application filed December 27 
transmitters, each of the said plugs and transmitters forniabine 
seats or contacts at the same time for two of the rollers, and the 
q brush being of such length as to span two of the said plugs, and 
its rollers so close together that one will contact with a plug be- 
} fore the advance roller leaves the same plug, said parts being 
combined. 
434,835. Portable Electric Signaling Device; Peter 
1e Pearson, of New York, N. Y. Application filed April 2, 1890. The 
in invention relates to an improved means for transmitting signals 
to from one point to another by a portable device embodying a bell 
and mechanism to operate it intermittingly when electrical con- 
nection is established and broken between the sending and re- 
\d ceiving points. 
a 434.853. Contact Box; Ferdinand A. Wessel, of Brooklyn, 
ts N. Y., Assignor to the Excelsior Electric Company, of New York. 
r- The invention consists in forming the series of contacts from a 
d Wo. 406.800.—Caniti Bidox Com@ector npeaber of prates of motes cheaper soaetner wae es wares ends 
NO. 434,000,— CEILING sOCK NNECTOR, of the leading wires fastenec atween them, together with suit- Y 34 061.—INSULAT _ . cow ‘ 
ably interposed Carta oF inaeiating material gnc in providing the No, 434,961.—INSULATOR FOR OVERHEAD CONDUCTORS. 
& a : : conducting contact plates with grooves or depressior , 
. means for raising and lowering said head, whereby the speed to Seater ted ae — of the ieee aiea ons adapted 1887. The combination of the pull or operating device of a signal 
a may be varied while the vehicle is in motion without changing box with a lock for said pull normally impelled toward the posi- 
- the speed of rotation of the shaft. 4846,583.. Apuarasne for Srpneprrins spheee rte Car a tion to engage with and fasten the said pull and an electro- 
y ¢ * 3 F : r : . teries; Frederick G. Corning, New York, N.Y. Application filec magnet and armature therefor movable independently of said 
e “Fee SO. ny ee jaiee tote Mnobipe j_ justice A Prema of May 26, 1890. In an apparatus for transferring and recharging lock and in its normal position being engaged Pwith said lock to 
bh Park, N.J° Apolic td onal aD 1. 6. 1888. Thei iM, i sOWG iets electric car batteries, the combination with a movable platform restrain it from movement into position to engage the pull. 
oe in autenaln ee ‘tela a © : ° con dae ihe a ae sts, or section of car track for receiving the car and transporting it to ‘ ee a ' 
ig oleae Se no Hela magnet poles 1 } me S © poles of one different levels and a car having battery receptacles opening at 434,925. Celling Fuse Blocks; Horace A. Fitch, of New 
> ign are in the ring armature and all the poles of the opposite the sides thereof, of a charging rack (or pair of racks) which flank Bedford, Mass. Application filed March 11, 1890. ‘The combina- 
—— outside of it. It further consists in only one exciting coil the platform or movable track and its path of movement in im- tion of a base adapted to be secured to a wall or ceiling, and hav- 
or helis for all the field magnet poles, such coil being wound mediate proximity to the vertical plane of movement of the sills ing recesses, notches, contact plates secured to the base over the 
9 onteste of all the poles of one sign and inside the poles of the of the said battery receptacles. recesses and conne: ting with main wires, a block having a 
r other sign. ehsane. 6 # eines wtates Wilt — couse, Coenen . vestiess cones on said block, lugs extending 
if ‘ 7 : ? i. & . aes . - Secondary Battery ate; iam s ollings- rom the block engaging with the contact plates on the base, 
z “oe aivente Mastery, Vm _M. Tak, of gptipebeth. head, of Bronxville, assignor of one-half to Sydney H. Carney, of the heads of said lugs passing into the recesses beneath the plates 
> both of West#e as nan Voop Aiip Athaway, New York, N. Y- Application filed March 6.1890. In a plate for and a tubular bracket arm extending from the block. 
e chi of Westfield, N. J. Application filed March 19, 1890. The secondary batteries, the combination of active material, as red 
c ee ot silver rod, with a cential wire having attached lead, black oxide of manganese, cr other non cohesive substance, 434,943. Electric Composter) Edward L. Orcutt, of Somer- 
: nereto a silver foil or other metallic connections in the shape of and an integral inclosing crust of porous material. ville, Mass. Application filed Feb. 6, 1890, The invention con- 
f Tansverse silver wires or silver-wire gauze, such foil or other sists of a tube having a tapered end and split at one or more points 
. connections being so constructed as to fold over at their points at 434,871. Electric Bailway; Rudolph M. Hunter, of Phila- in its periphery, which is adapted to inclose the wire to be con 
x a surface of the chloride of silver, and to afford complete delphia, Pa., Assignor to the Electric Car Company of America, necked, and then be driven forcibly in a corresponding hole in 
- electrical connection netween such surface and the interior of same place. Application filed June 9, 1886. n an electric rail- the web of the rail or other piece to which the attachment is to 
. portions of the road. way, ® Working sonmusten. from waren ® pepvelin motor receives be made. 
t z sys 7 electricity, made in sections arranged end to end, part of whic 
; 34,506. 7 tric Push Rutton; Philip Hathaway, of New sections oaks electricity of one alariey and ae canara 434,949. Gearing for Electrical y Propelled Vehicles; 
. boll aes Application filed May 24, 1890. In an electric call the opposite polarity. Nathan 8. Possons, of Cleveland, Ohio. Application filed May 28, 
b apparatus, the combination of case constructed to contain a ‘ 1890. An electric motor having its armature insulated by way of 
aery, circuit closing mechanism, and connections with the line 434,879. Electric Insulator; Samuel Oakman, of Melrose, the mounting and provided with gearing comprising one or more 
f woes of a call bell a dry battery loosely in such case and movable Mass. Application filed Sept. 15, 1889. In an insulator, the com- wheels, with webs of wood or noise diadontea non-conducting 
aweee two contact points,and means for pressing the elec. bination of the petticoat and a series of internal annular projec- material, whereby said armature is also insulated by way of its 
; es of such batiery against the surfaces of each contact points- wane having inclined tops and flat bases adapted to act as water- transmitting gearing. 
f ‘ . 8 8. 
1 4345) 14. fInem of Electrical Distributien3 Henry E. ° 434.951. Dash-Pot; Michael Raughtigan, of Norwich. Conn., 
; _ ter, of Echenectady, N. Y. Application fied May 16, 1889. 434,880. Mecording Telegraph; John 8. Odell, of Chicago, Assignor of one-half 16 Frank C. Turner, of same place. Applica- 
: one nation, in a system of electrical distribution, with main Ill., Assignor to the Printing Telegraph Company, of Illinois, of tion filed July 2, 1890. The combination, in a Goa pot. of an in- 
; Ctors and translating devices in multiple arc, ofa ground same place, Application filed Nov, 21, 1887, lu telegraph appa closing shell, piston and piston rod having a central longitudinal 
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opening with lateral openings, and a tube fitted to move longitud- 
inally on said piston rod to cover or expose said lavera! openings. 


434,961. section Insulator for Overhead Elect: ic (on- 
ductors; Elihu Thomson, of Lynn, Mass., Assignor to the Thom- 
son-touston Elvctric Company of Conn Application filed March 
10, 1890, Ina connector for | fe conductors un electric railw*ys, 
the combination of two ears attached to the two ends of the line 
sections, respectively, and an open metallic irame connecting the 
said ears, but insulated therefrom, the said frame sustaining the 
pose so as to provide an air space between their ends and around 

em. 


434,992. Insulator; Charles Oswald Mueblberg, of Pitts- 
burg, Assignor cf one-half to Henry Stamm, of Mount Oliver, 
Penn. Application filed May 22, 189). The combination, with an 
insulator, of a sliding rod to which the conductor is to be at- 
tached, said s].ding red being borne by the insulator. 


434,993. Motor for street Car«; William H. Patten, of 
Chieago, [l., Assignor to the Patten Motor Company, of Pueblo, 
Colo. Applicacion filed Oct. 9, 1889. The combination, with a car 
and car axles of an independent frame estending from axle vo 
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axle and supported thereby, an electric motor and a dynamo car- 
ried by the independent frame beneath the car floor, a motor 
mounted on said frame to drive the dynamo, and storage bat- 
teries electrically connected with the dynamo and the electric 
motor and co-operating with the dynamo for starting the car. 


435.081. Trolley tor Electromotor Cars; Samuel David 
Cairns, of Troy, N Y., Assignor of three-fourths to Dennis J. 
Whelen, Wm. J. Roche, and James T. Quinn, all of same place. 
Application filed February 19, 1890. The combination, with a 
trolley arm that is pivoted at its lower end to the car top. and 
operated with its upper end to engage with the under side of an 
overhanging circuit wire by means of spring when said arm is 
projec upward from either end of the car, of two bracket arms 
projected from the upper end of the trolley arm to be in line with 
each other, a trolley pulley arranged on each side of said bracket 
arms, and an elastic connection made between said bracket arms 
and each of said trolley pulleys. 


435,015. Dynamo Electric Machines; William Forman 
Celtins, of New York, N. Y., Assignor of one-fourth to William A. 
Rosenbaum, of Jersey City, N. 1. Application filed July 27, 1889. 
The machine has but a single field coil, which is wound upon an 
iron spool, the heads of which are inthe torm of discs, having 
pee pieces projecting inward toward each other from their cen- 

res. The spool is made hollow to accommodate the armature, 
and in some cases the commutator and brushes, which are 
meee upon a shaft running at right angles to the axis of the 
coil. 


435,024. Incandescent Lamp Socket; Frederick C. Rock- 
well, of Hartford, Conn. Application filed Feb. 19, 1890. In com- 
bination, in a socket bearing electrical conductors, a reciprocating 
bolt projecting through the wall of the socket, a ratchet in the 
path of a projection from the bolt, and a rotary button connected 
with the ratchet, so placed between the conductors that at alter- 
nate pericds during rotation the conductors are forced to make 
and break a circuit. 


(1) 435,029. (2) 435,047. (3) 435,048. (1) 435,949. Cut- 
Out fer Electric Lamps; Lucandescent Lamp sockets 
acd Keys; Walter F. Smith, of Philadelpbia,Pa . Assignor to the 
United Electric Improvement Company, of Gloucester City, N. J. 
Applications filed (1) April 24,1890; (2) Aug. 23,’89: 3) May 5, 1890; (4) 

ay 26, 189). (2) The combination. in an electric lamp, of two ver- 
tical supports, a short circuiting lever, pivotally connected with 
one of said supports, a spring interposed between said lever and 
support, a meta Pee provided with a threaded shank mounted in 
the other of said supports, an insulated thumb piece mounted 
thereon, a tube or rod melting or softening ata low tempera- 
ture, mounted in said plug, and a metallic ferrule secured to the 
opposite end of said tube or rod. (3) The combination, in an el c- 
tric lamp, of two supports, a short circuiting lever pivotally at- 
tached to one of said supports and provided with ar ght angular 
projection, a spring interposed between said lever and support, a 
metal plug connec.ed with the other of said supports an’ provided 
with an insulating thu ob piece, anda dise or pellet of a vulcan- 
ized mixture of rubber and graphite supported in the plug. 


435,030. High-esistance-Shunt Compound; William 
George Bremer, of St. Lows, Mvu., Assignor to the United Im- 
provement Company of Gloucester City, N J. Application filed 
June 6, 189), A hard high resisting compound or composition 
formed of rubbe , g apbite, and sulphate of baryta dissolved by a 
solvent and rendered hard. bue melting or softening at a moder- 
ate tempera(ure. 


435,084. Electric Lighting System 3; Alexander H. Bauer, 


of Chicago, Ill., Assignor to the Pullman’s Palace Car Company , 
of sume place. Application filed Aus. 10, 1839. In an electric 
lighting system for railway cars having a dynamo, a storage- 
battery and one or more lamp circuit: ,a switch mechanism, com- 
prtstng contact blocks to receive wires from the dynamo, separate 

locks to secure the lamp wires, blocks jomed tu the battery 
wires and connected to the dynamo block, and a plug adapted to 
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be inserted between the battery and lamp circuit blocks whereby 
to complete the lamp circuit. 


435,093. Electric Switeh; Charles H. Herrick, of Winches- 
ter, Mass. Application filed May 16, 1890 The combination, with 
the rotatable spindle, having an arm, of a pivoted switch bar of 
procter radial length than the said arm, a spring interposed be- 

ween and carried bv the said arm and the outer end of the switch 
bar, and the co-operating contacts. 


435,097. Electric Signs) for Cable Railways: Solomen 
J. Jacobs, of New York, N.Y. Application filed Dec. 12, 1889. 
The invention relates to means whereby the conduct r or brakes- 
man upon a cable railway car may at will signal a station when 
assistance may be necessary, as, for instance, whena grip should 
cease to operate successfully, 


435,098. Automatic Disconnector for Overhead Con- 
euctors; Andrew Langstaff Johnston, of Richmond, Va. Ap- 
plication filed Feb. ’7, 1890. Tn combination with a suita le sup- 
port, a pairof sprinc-actuated arms hav‘ng their free ends con- 
nected to and held apart by the main line wire, electrical 
conductors upon said arms and arranged to forma loop in the 
maia line, a pair of connectors upon said arms, an arm adapted 
to disconnect said connectors when the line wire is bro en, 
and a bridge extending across the lower free ends of said arms. 
whereby a trolley is permitted to pass. 


435,102. Fuse-Bloek; Nathan S. Possons, of Cleveland, O 
Application filed June 3, 1890. An elongated ote ae 

apparatus comprising a base per led witha raised rectaogular 

central portion, a fusible conductor, an insulating support of less 
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width than raised portion of the base and of greater width 
than the said conductor, which is secured on the under side 
thereof, jacks with separate parts on the base and fu -ible conduc- 
tor, respectively, the parts on ube base being within the area of the 
afuresaid raised portion, a cover which tits over the fusible eon- 
ductor, its supports and jacks, and makes a close juint around the 
said raised poriion of the base, and spring catches secured to the 
base and engaging said cover. 


435,105. System for Electric Circuits ; Frederick Stitzel, 

of Louisville, Ky. Aovplication filed May 3, 1890. The com ina- 
tion, with the tracks of a railroad block of aclosed electrical 
circuit including said tracks and a relay at each end of said block, 
a main normally clused circuit through both semaphores and a 
battery, a normally open cautionary circuit through each 
semaphore, and cifcuit shifters for automatically shifting said 
battery out of the main circuit into a cautionary circuit. 


435,110 Electric pouning Machine}; a D. Burton, of 
Boston, Mass. Application filed June 7, 1-90. The combina ion 
of forging dies, a feeder for feedi: g the rod to be worked to said 
dies, and electrodes consisting of bars of conductive material dis- 
posed on opposite sides of said dies, one of said bars being pro- 
vided with an eye through which said rod passes. 


435.111, Eiectric Bar Heating and Feeding Apparatus 
for torgine Mxchiues; George D. Burton, of Boston, Mass. 
Application filed June 9, 1890, Ina bar heating a d a = 
yaratus, the combination of movable electro-conductive feed- 
aws provided with automatic circuit-closers, and electric -con- 
ductors in connection therewith. 


435,134. Means for Distributing Electrical Energy’ 
Sebastian Z. De Ferranti, of London, ae Appl cation 
April 1%, 1887. Pate ated in England Dec, 9, 1885 and Dec 11, 1835; 
in France, Dec. 9, 1886; in Belgium Jan. 8, 1887, and in Italy, 
March 31, 1887. An electrical converter, consisting of a core com- 
posed of strips, ribbons, or layers of iron formed closed magnetic 
circuits, and rae and secondary coils, one superposed = 
the other, and each wound in sections or convolution, the adja- 
cent sections, convolutions, or portions of each coil being sepa- 
rated by air-spaces. and air-spaces being left between the inner 
coil and the core and the outer coil and the core. 


435,116. Guard for Electric Light Globes; Robert 
Martin Gardiner, of Hamilton, Assignor of one-half to William 
Hilborn, of Ayr, Canada. Application filed Feb. 13, 1889. The 
combination with an electric lamp and globe, of a guard, placed 
inside the globe and provided wit ——- to fit the lamp, and 
a rim on the outer edge and around the openings. 


435,132. Electric Switch; Joseph W. Battershall, of Attle- 
borough, Mass. Application filed July 1, 1890. In an electric 
switch, the combination. with a rotary wiper and a base pro- 
vided with a raised circular rim, of metal contact plates secured 
to the base and projecting therefrom, each plate consisting in a 
flange fitting the circular projectio of the base and wiier at une 
end than at the other, a contact plate projecting from the flange 
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tangentially to the circular rim of the base, and the segmental 
outer edge of the flange corstructed to inclose the rotary wiper 
and form the resisting contact with the wiper. 


435,152. Electric Su itech; John Amidon Norton,of Bridgeport, 
Asssignor to John U. English, of New Haven, Conn. Sen 
filed December 28, 1889. In an electric switch, the combinaticn, 
with the base and the terminals, of « rotative circuit closer, an 
independently rotative spindle, a spiral spring coiled about the 
spindle and connected thereto as to one end and as to the other 
end with a locking and releasing device secured tothe circuit 
closer, and means carried by the spindle and adapted to litt the 
movable lock ing device and thereby release the circuit closer. 


435,1°.6. Trolley or Contact-Support f r E'ectric Cars} 


Leonard Atwood, of Philadelphia, Pa, Application filed June 9, 
1890. A con-tact-supporting arm made from coiled wire extending 
from the car to the contact. 


434,223. Electric Cut Out; Charles Heisler, of St. Lous. Mo., 


Assignor to the United Gas Improvement Co., of Philadelphia, Pa. 
Application filed April 26, 1889. In a cut-out device, a movable 
contact and a non-fusible expansible operating piece permanently 
in shunt to conduct the current and effect the closing of .he cir- 
cuit when the lamp or branch circuit fails to work. 


$35,248. Kleetrie Are Lamp; Erneste Rotblisberger, of 


lima,O, Assignor of forty-nine one-hundredths to John W. 
Wexman and George W. Buchanan, of same place. Application 
tiled March 28, 1899. In an are lamp a sleeve surrounding the 
rack-feed, the levers secured to the upper part of said sleeve, and 
a lever pivoted at one end to a bracket of the supporting pla:e of 
the lamp, and having its other end passing through a perforation 
in the end of a soft iron rod carried by the operating magnet, part 
of said lever being formed into a oe surrounding the sleeve, 
and adapted when raised to cause the levers attached co the 
upper end of the sleeve to grip the rack-feed. 


435,259. Flectric Device for Preventing Accidents on 
Hallways; Gilmore Thew, of Peru, N.Y. Application filed 
Feb. ° 5, 1890. The invention consists of el »ctric conductors placed 
on or near the traek, and conductors on the locomotive carrying 
contact points designed to come in contact with the line con- 
ductors. A rheostat being set to maintain a desired degree of 
energy on line conductors and a pee changer in the train con- 
trolling mechanism to stop the train. 


£355,261. Generator for Electric Eneine Circuits; Charles 
J.Van Depoele, of Lynn, Mass. Application filed Aug. 10, 1890. The 
combination, with a sectional commutator and a source of cur- 
rent of stationary commutator brushes on the line of commuta- 
ton,a movable brush or brushes, and means for impart: 
tothe moving bruch or brushes a spasmodic movement towar 
and away from the ctationary brushes. 


435.263. E’ectric Railway Conduit with Tubular 


Conductor; Chas. J. Van Depoele, of Lynn, Mass. Application 
filed May 22, 1899. A tubular conductor and fixed contact devices 
extending from the exterior to the interior thereof. 


435,283. Methed of and Apparatus for Welding ty 
E ectricity; Charles L. Coffin, of Detroit, Mich. Application 
filed Dec. 2, 1889. The invention consists is bringing the edges or 
ends of two articles which are to be welded in contact, or nearly 
80, clases the edges to be welded between conductors, connect- 
ing one of the articles to be welded with one pole of a zenerator of 
electricity, connecting the clasp which embraces the edges to be 
welded with the other pole of a generator, and passing a heating 
current through the circuit thus formed. 


Vou. XVI. No. 10. Sept. 6, 1890. 


435.262. Structure for Supporting and Insulating 
Suspended Bare Con.tuctors; Charles D. Van Depoele, of 
Lynn, Mass. Application filed April 18, 189). A conductor sup- 
port comprising dounle transverse rods or wires, a connection of 
insulating mat rial attached to and uniting said rods and a con- 
ductor sustained by the insulating connection. 


435,284. Process of Heating M tats by Electricity; 
Charles L. Coffin, of Vetruvit, Mich. Application filed April 8, 
1890 The process of heating me als electrically, consisting in 
connecting the article to be heated with one pol «fa generator, 
bringing the part to be heated in contact with a conduc or con- 
nected with the other pole of a generator, passing a heating cur- 
rent through said article and said conductor, and localizing the 
heating effect of the current by a magnet. 


435,292. Aptoasagnse Telegraph; Harry Etheridge, of 


Pittsburgh, Pa Assignor to the Writing Telegraph Company, of 
New York, N. Y Avplication filed Nov, 13, 187. Patented in 
England, Nov. 29, 1887; in Austria, Jan. 5, 1888; in Belgium, Jan. 
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31, 1888; in Victoria, Feb. 9, 1888; in New South Wales, Feb. 13, 
1888; in South Australia, Feb. 15, 1888; in New Zealand, Feb. 20, 
1888; in France March 20, 1388; in Queensland, March 21. 1888; in 
Spain, April 30. 1838; in India, June 12, 1888; and in .taly, Aug. 21, 
1838. Tue combination with the recei er and transmi.ter of an 
autographic telegraph, and aswitch comprising a switch lever 
and three separate contacts for receiver, transmitter, and ground, 
respectively, of a central office with a station of an autographic 
telegraph exchange sysiem. 


435.295. Automatic Telephone Connector; William 


Hutson Ford, of St. Louis, Mo., Assignor, by direct and mesne 
assignments to the Automa‘ic Electric Exchange Company, of 
East St. Louis, Mo. Application filed Dec. 31, 1389. In a system 
of electrical intercommunication, the combination of connecti g 
boxes, counters, a polarized device controlling the returning 
mechanism of the connecting bo<, and circuit-connections, where- 
by wnen circuit has once been estab ished bet . een the sen jer and 
receiver, a subsequent break 1n that circuit followed bya re- 
establishment of the same shali have the effect of throwing there- 
onacurrent he everseof that which was upon said circuit before 
it was broken and re-esiablished. 


435,296. Contact Brush tor Dynamo; Eugene Franklin, of 


Greenville, S. C. Application filed ec. 19, 1389. The combina- 
tion, with the brush support of an electric dynamo, of a project - 
ing arm clamped on the brush clamp, a clamyon_ he brush across 
the fingers thereof, anil adjus ing screws counecting tue ends of 
the projecting arm and fin erclamp. 


435,332. Antomatic Current Bevulator; Rene Thury, of 


Geneva, Switzerland, Assignor to Cuenod, Sautter & Co., of same 
place. Application filed Jan. 39, 1889. Patented in France, March 
24, 1888; in Belgium, June 3), 1383; in Spain, Oct. 2, 1838, and in 
England, Oc . 16, 1888. My invention ¢ nsistsin the application 
of a rheostat controlled by a solenoid or equivalent apparatus by 
the aid of an external force from any source in -uch a manner 
that the position of ths movaole concact of the rheostat may be 
intima ely dependent on that of the cove of the solenoid; than is to 
say,that for any given posicion of the ore there is a corresponding 
determinate position of the movable contact, as if the two were 
mechanically connected. The core of the solenoid is left entirely 
free in iis movements, avd operates only to direct a cu1rent into 
a relay or to an electric motor. 


435.840. Automatic Electric Train Sign: 1 and Con- 


troiling Device; William H. Wilson, of New York, N. Y., as- 
signor of one-half to William J. Kelly, of Bos.on, and Charles H. 
Arnold, of Woburn, Mass. Application filed July 27, 1889. In a 
train signal and controlling device, the combination of a vertical 
siznal shaft having a spring controlled lever movable in a 
horiz»ntal piane, an electro-maznet having an amature and 
arranged in an open circuit including a battery und a circuit 
closer, a lever operated by the train for moving the circuit closer 
to close the circuit, a motor having at one side a horizontally 
swinging trip lever, and a releasing bar to the motor, and means 
for connecting the trip lever with the releasing bar. 


435,34%. Articulate t Eleetro-Wagnei; Fred. H. Brown, of 


Chicago, Tll, Application filed Auz. 5, 1890.. The invention con 
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sists in an electro-magnet having its core made of permanen tly 
nangnet teed steel sections or links pivoted together in series at 
their ends, the terminal ends of the series being each provided 
witha helix of wire, through which electric currents may be 
passed to vary the magnetic tension. 


435,34". Galwanic Battery; Charles J. Hubbell, of New 
York, N. Y._ Application filed Aug. 1, 1890. A porous cup having 
the carbon element baked in place there..n. 


435.368. Extens on Electroetier; James T. Robb. of Mount 
Vernon, Assignor to the Edison General Electric Company, of 
New York, N. Y. Application filed Sep . 21, 1889. The invention 
consists in employing flexible conductors thrown into a fold be- 
tween a fixed and movable pact of the fixture, with a tension de- 
vice applied at the fold to preserve the couductors taut. 


435,376. Electro-Wagne'o Th-rapeutic Chair: Freder- 
ick H. Brown, of Chicago, Ill. Application filed May 29, 1890. An 
electric and magnetic therapeutic chair having independent con- 
ductors, in combination with a battery for geaerati g a primary 
electric current and a coil forinducing a secondary clectric cur- 
rent, electro-magnetic devices having the coils and cores adap ed 
to be independently connected to the conductors, and switches to 
complete either the primary or secondary current at will. 





Copies of the specifications and drawings complete of any of the 
patents mentioned in this record—or of any other patents is ued 
since 1886—can be ha! for 25 cents Give the date cnd number of 

ent desired, and address The W. J. Johnston Co., Ltd., Times 

uilding, N. Y. 
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DOUBLE 
ARC LAMPS. 


No Finely Geared Clockwork. 
No Close-fitting Sliding Solenoid Cores. 
No Steel Pinions or Pivots to Rust and Stick. 





No Gearing to Clog with Dust. 
Practically and Theoretically the 
SIMPLEST and BEST CONSTRUCTED 
DOUBLE ARC LAMP. 


The only Double Arc Lamp manufactured for both High 
and Low Tension Currents. 


We offer to furnish Companies using high or low tension systems with new 
Double Arc Lamps guaranteed to work satisfactorily, and with guarantee against 
loss on account of suits for alleged infringements of patents. 


WESTERN ELECTRIC Co. 


CHICACO. NEW YORK. 
London. Antwerp. Berlin. Paris. 
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THE ONLY COMMERCIAL ARC LAMP FOR 


IN CANDESCENT CIRCUITS. 
THE “WARD” LAMP. 


Burning two in Series on Circuits of 100 to 120 Volts 
WILL USE EICHT AMPERES OF CURRENT. 


WE ARE PREPARED to furnish SERIES LAMPS for any 
PRESSURE, CONSTANT POTENTIAL. 
pata These Lamps, when burning TEN IN SERIES, on 500-VOLT 
P CIRCUITS, use 8% amperes, and givea CLEAR, STEADY LIGHT. 
We guarantee our Lamps, Electrically and Mechanically. 



















PLEASE STATE SYSTEM AND VOLTAGE USED. 


ADDRESsS—-—-—— 


Electric Construction and Supply Company, 


{8 Cortland Street, New York. 
TEE BEST ITS TE CME ArPwrESsS TT. 


The National Transformer System of Incandescent Lighting. 


Complete Arc Plants, 
Contra q See) cas Incandescent 

§ lal | On a We _— 4 — Apparatus 
Plants, md 








woo Direct Current 


B Isolated Plants. 





Self-Contained Alternating Current S en innate apac sity, 1 500° ‘16ec « pe nies mps. 


WE ARE PREPARED to UNDERTAKE the CONSTRUCTION of ELECTRICAL PLANTS of Whatever Magnitude. 


NATIONAL ELECTRIC MFC. a 


HAD CLAIRE, WIS. , 


GEO. B. SHAW, Gen’! Manager 


Robes Age Seattle, Wash. Thomas We nfe, South west- | of ommerce, Cincinnati, O. Pitts he rg Ele ctric Co., Spe tal Age nts, 531 Wood St., Pitts- 
oe “iio ts cl, "Ka oe Sits , Mo. Litt le, McDonald & Co aioe Agents, — Pa, National Electric Mf g. & eaten Co., Tow r Buildin ng No. 50 Broadwa ays 
141 Bast i U a St. uffalo, N.Y. Me tealf, Reed & Co., estern Agents, 1 7 Larimer St., | New York City. National Moots: c Dev oe opmien ms Ce, . Hi *e ory E Bulla 423 Ms - t ‘St., Sa 
Denver, Co lo. . Blanchard, Agent, Girard pellding, Philadelphia, Pa. L. N. Cox, | Franciaco, Cal., Simpson-Day ® Ele ctrical oe ts, Winn g, Mar nito ba. 
han —% 48 Fiteh § at % Mi. Washin gton . G. OW. N. Gray, Special Agent, room 12, Cha oo A. Irvin a Emelie B ‘ilding a A —t 





Illustrated Catalogues and Estimates Furnished on Applicatio Corresponden > Gels ited, 
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CREAT WEST RY 1902102 
‘ BLEC ERIC y Filth Ave. 
UPPLy COMP AN Chicago. 


CENERAL WESTERN ACENTS: 


K. W.- Cut-Outs. —PETTINGELL, ANDREWS CO. 
GAS-LICHTING APPARATUS | THE FLEGTRIC GAS LIGHTING CO. 


Tested Fuse Wire. MASSACHUSETTS ENGINEERING BUREAU. 
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CHUBBUCK B 
VERSTRAETE POLE TOP. RACKET 


‘(Patent allowed), 


Insuiates the wires from the pole. All the most desir- i ‘ig # aes 
Hl i - 


i 
iw — 





The Strongest, Lightest and Toughest Wall Bracket. 


able features are combined in it. Made of Malleable Iron. 


CIRCULAR 508. CIRCULAR 513. 





PATTEE’S LAMP HOUR RECORDER. 
Write for Special Circular. 


Cutter’s Combination Shades, 


PATENT ALLOWED. 


Fit Westinghouse, Sawyer-Man or Thomson-Houston 
Sockets directly. 


NO TREMBLING. NO TOOLS. NO HOLDER. 





COMBINATION TIN SHADE. The Most Economical Shades Made. COMBINATION CONE SHADE. 


Our Sketch Catalogue is Out; Send Business Card for a Copy, 
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EDISON GENERAL ELECTRIC COMPANY, 


RATIW AY DHEPARTIMENT. 





More than 100 different Street Railways in operation or in course of construction. 


More than 175 separate orders from Street Railways for Electrical Equipments. 





OUR ELECTRIC RAILWAY SYSTEM 


HAS BEEN PROVED TO BE THE MOST . 


Durable, Reliable, Economical and Convenient. 
EDISON BUILDING BROAD STREET, NEW YORK, - 


MAIN DISTRICT OFFICES: 
New York. Chicago. New Orleans. Portland, Ore. Denver, Col. San Francisco. Toronto, Can. 


Wi The Weston Standard Voltmeters and Ammeters. 


These Instruments are the most accurate, reliable and sensitive portable instruments ever offered. A 
large variety of ranges to meet the requirements of all kinds of work. 









SEND FOR ILLUSTRATED CATALOGUE. 


Address WESTON ELECTRICAL INSTRUMENT CoO., 


Office and Factory, 114 William Street, Newark, N. J. 


CONTRACTORS and and BUILDERS.) == 


PROTECTION 


ACCIDENTS 


Their own or other Contractors’ Workmen 
and the outside Public. 











CHIEF OFFICES FOR UNITED STATES. 
No. 71 KILBY STREET, BOSTON. 


EnbDicotr & MAcCoMBER, Managers. 





22, 24, 26, 28, 30, 32, 34 and 368, CANAL ST. 


EMPLOYERS’ LIABILITY ASSURANCE CORP. (Lim.), of LONDON, ENG,| NEW YORK, 44 DEY STREET. 


THSTIMONIALS 
ENDICOTT & MACOMBER, Boston, M ’ 
‘ o Tame, Gon’l Manage Gy 8. Branch. ladly testify to the superiority of the Munson Eagle and Dynamo-Electric Light 


Sam’l Appleton, 28 Central St., Boston, Gen. - for Mass., N. H., Vt. and R. L.; Kirby & Belt * Phe stretch, otherwise than the elasticity, is removed; no rivets, and perfect evenness in 
ht, 51 Cedar St., New York, Gen. Agt. Bg N. :, sae ‘Paulding 416 and 420 Walnut | heft, the result noiseless, with a verfect motion, which 1s absolutely essential for a steady light. We 
on hiladelphia, Pa., Gen, “ ; Geo. A. G ilbert, 226 and 228 La Salle St., | se no other make. The character of the house is unquestioned. 


Cc aoe lok Agt. for Illinois. CHICAGO EDISON ELECTRIC DAVEREGRE Coa TeAL RAIL- 


THE PAISTE SNAPSWITCH| 9 ut"’:. bch 


THE THOMSON-HOUSTON ELEC- 
TRIC LIGHT CO., LAFAYETTE ELECTRIC BAIL- 





—_ ron 8. A. Barton, General Manager. Sets psiie: tod, 
LEONARD & IZARD : 
INCANDESCENT WORK. Electrical Engineers and Contractor. 1 |SPRINGFIELD ELECTRIC. R’Y 
BRUSH ELECTRIC LIGHT CO., AND MOTOR CO., 
Recognized as the Best, Simplest Alex. Kempt, Special Agent. Springfield, Dl. 
and most Durable Circuit Breaker|®XCELSIOR ELECTRIC LIGHT BUEAGUR BLEOTELO R'Y AND 
am existence. F. W. Horne, Geveral Manager. Chicago, Il. " 
SPERRY ELECTRIC LIGHT CO., 
tine. EDISON LIGHT CO., 
+4 7 Pp A S T F NATIONAL ELECTRIC CON- Wm. Oswald, Agent, New Orleans, La. 
; : } 42 La Balle Street, Chicago. W. B. PEARSON, 
Twelfth and Market Sts., MATHER ELECTRIC LIGHT CO., Mechanical Engineer and Contractor of Electric 


and Steam Plants, Room 436, Rook 
J. H. Reed, General Manager. an m ery Chicago. 


PHILADELPHIA, PA. FT. WATHE TERRY ELECTRIC) with an order trom Daniel Shaw Lumber Co 


Kept in Stock and tor Sale by all prominent Supply Houses. W. J. Buckley, Moneoe. = he Suasaateeu .. te Dents.” 









